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1. Introduction

The aim of this publication is to show the main relations of the setting for 1D concrete members
and to explain the most frequent question that users ask technical support. All the setting is linked to
Eurocodes and to software version 2010.1. But some of the explained features can be related to other
codes and older versions of Scia Engineer.

2. Material setting for concrete structures:

a) for the whole structure you set the concrete and steel grade as follows:

Basic data | Functionality I Loads | F‘mtedinnl
Data Material
Concrete
Name:
Material C30/37 ;l_l
Reirforcement mj | B 600C = ...
Part Steel =
Timber ]
Description: Other g
Auminium ]
Author:
Date: 13.12.2010
Code
Structure: National Code
(e iz Y e D
Project Level: Model: National annex:
[Advanced -] [one -] Da[Cencanenns  ~JL)

Pics.1 - Material setting for all construction

b) for particular members
- concrete grade can be chosen in the properties window

o

r ~ -
<‘> # " Cross-Sections ﬂ - | NSHEE 2
T Wy 7 o
Al eHmELi-lac SlEd A - ¥ .
Name s1 al
Y Cs1 - Rectangle s00... [ [ - Type el ) v
Type Rectangle Aolysism... Standard -]
Detailed 500: 300 E Shape Fat
=l Material
B Erye n FEMmodel | lsolropic ¥
Materz L0 FEM noniin... none =
H fmm] Thickness . constart 7]
B [mm] 300 Thickness ... 200
B General Membersy... centre -
N I col - Eccentrict... |0
Draw color lormal colour _I LCS Type | Standard |
Colour -
= Swap orien... 01 no
A Fibre text zoom 1.0 LCS Angle .. 0.00 |
Properties editable m] < Layer layerl  ~|..f—
é\li - B Nodes
I I ; E
e 1

Pics.2 — Concrete grade setting for each member individually

- steel grade can be set in the member data for beam or slab in the concrete service

Design defauits | B ey MO 7
a_~
B Calculat... -
Detiaicdur.. |
P As) . Dettaccdur... | 0
ew reinforcemen
| New stirups 2 D%i.t‘cdur' ¢ <\>
New longitudinal reinforce
i Edit reinforcement in secti =
Add transverse bending re 7
T Automatic member reinforcem hLLEA e
22 2D member b 0 :
= Member data Diameter (.| 20.0 Ej A Conerale 10 data ]
45 Section on 2D member Typeof c... |useminimal cover v | .
3t Reinforcement 20 Concrete 25
B Averaging strip 5 Stimups
&' Punching - Punching data Material B 600C ..
£ New free bars - New free bar Basic dist... | 300 -
Diameter (... | 8.0 =
B Shear
User defin... O E i
Number of...| 2 %
Membero... |0 no <‘-_ e
B Transve...

Pics.3 — Setting grade of reinforcement through member data



3. Types of reinforcement used in the program

Scia Engineer uses for checks two basic types of reinforcement:

a) User defined reinforcement — this is a real reinforcement that you have set and where actual
shape can be seen

User definer (real) reinforcement can be used for all check in the frame below (Pic. 4) and for code
dependant deflection calculation.

&5 Member design - Design
E ember che

!H Overall che;

- B Crack control

-~ F Chedk response

[ check capacity

-3, Detailing provisions

Pics.4 — Member check for user defined
reinforcement

Pics.5 — User defined reinforcement

b) Required reinforcement — (total reinf.)  this
is only required amount of reinforcement (area)
which is designed in particular sections of the
structure.

174/W143

You can use total required reinforcement for crack
control check and for code dependant deflection
calculation.

Which of this reinforcement is used depends on e
particular check and calculation setting. Details will 3
follow. B

Pics.6 — Required reinforcement
(total reinf.)



4. Concrete settings sorting

Program uses three settings that influence concrete structures. These settings are related to the
whole structure and can be found here:

a) Setting which relates to steel bars (diameters, ...) and reinforcement (cover, ...) can be entered
from the main tree of concrete service as Design defaults.

b) All the adjustment affecting reinforcement design and all types of checks is located in Setup —
Concrete solver.

[Gece Jomeon ven

v Options

Concrete

Design defaults

T -
- f]9 Member buckiing data -
AT Member data

Geometry/Graphics
Delete

Colours/Lines
Fonts
Beam types (structural)

Pics.7 — Design defaults Dimension lines

2R units
Scale

|1E’3 Mesh
13

E I Concrete solver

Pics.8 — Concrete solver

c) Setting related to national annex can be seen in Project data.

Project data 22 || B Manager for National annexes &J
Basic data |Fund|onalrty | Loads I Protedlonl Mis & Be =2~ o
Data Material Standard EN ol
Name: Concrete British BS-EN NA
Material 037 *|. Czech CSN-EN NA
Reirforcement m... B600C v |...| German DIN-EN NA |
Fart Steel O French NF-EN NA 3
Timber [m] Dutch MEN-EN NA
Description: Other 0 Austrian ONORM-EN NA
Alurmirium o Slovakian STH-EN NA o
Author: Belgian MBM-EN NA =
< n | »
Date: 13.12. 2010 Name Czech CSN-ENNA | »
National arnex: Czech CSN-EN NA_..|[ ]
Show both the Default EM and NA methods a
Code
Structure: National Code: References =]
EN 1990: Basis of structural design L
(Genera X2 R - [ESET EN 1991: Actions of structures
El' EN 1992: Design of concrete structures
Froject Level: Model: National annex: EM 1992-1-1 (General rules and rules for buildings)
I.f\dvanced v] Ioﬂe .] : Czech CSMN-EN MA - ] EN 19592-1-2 {General rules -Structural fire design)
EN 1992-2 (Concrete bridges - Design and detailing rules)
EM 1168 (Precast concrete products - Hollow core slab)
EN 1993: Design of steel structures
oK Stoma New ][ Insert ” Edit ” Delete ]

Trick:

Pics.9 — Setting of national annexes

The fastest way how to open national annex dialogue from any place of the program is through

these two buttons:

Fitter off

F
Snap mode Cument U B b

Pics.10 — Short cut to national annex




Note:

National application documents don’t need to be created by the user from version 2010.1.
They are implemented in the software for certain countries.

Trick:

All these settings can be entered by just one mouse-click. To be precise, all the highlighted
functions (from pic. 11) has got the action button Concrete setup. Dialogue with relevant setting is

opened by clicking on this button. The setting includes only filtered items according to individual
functions (e.g. check capacity).

Note:

Concrete

Design defaults
El']j" 1D member
----- {1} Member buckling data
----- T Member data

----- % concrete senderness
= Redes (without As)
TH New reinforcement
Il Mew stirrups
= New longitudinal reinforcement
=k Edit reinforcement in section
— Add transverse bending reinforcement
------ G Export reinforcement to CAD
Automatic member reinforcement design

er data
& Reinforcement design
----- 'E'E[ Cross-section characteristics
----- T Internal forces
----- BT Member design - Desian
-Zl--&; Member check
B&J Check of non-prestressed concrete
i LJl Overall chedk
B2 Crack control
F check response
-@ Check capacity
T3 Detailing provisions

Properties x
[Momaﬁc member reinforcen v] A=Y
&
Name Automatic member reinforce. ..
Selection Al hd
Type of loads | Combinations |
Combinations | €01 hd
Fitter Mo |
Print explanati... O
Values Check value -
Extreme Member z
Drawing setup | |
Section Al hd

Calculation info
Concrete setup
Preview

Pics.

11 — Action button Concrete setup

All the settings (Design defaults, Concrete solver, National annexes) are related to the whole
model. If you open any of it you can notice following graphical differentiation:

- blue items can be overtrumphed by member data and be set for selected member only

Concrete

Concrete setup

----- [1% Member buckin
----- T Member data
[|<|> Concrete slend
G Redes (withou
- [EE New reinfol
T Mew stirruy
2= New longitt
2k Edit reinfo
— Add transy
- G Export rein
= Automatic men
' Member da

' Reinforcen

ok

Drefault sway type [for columns and b
= H_einforc:ement and reinforcement design
Input of reinforcement

- Ancharage of stimups
i Anchorage of longitudingl reinforc

ype of concrete

Special geometric quality control
ype of concrete suface
Special concrete quality control

B T of members Czech CSH-EM Na Name Czech CSN-EN NA
10 ] (- Concrete Bl | Concrete
0 = (=) Design defaults E Design defaults
B Type of values - Concrete cover B [Concrete cover
Design default = Columns Use min concrete cover
Drawing settings ] Beams Design working life fyears] 50
20 shuctures and beam slabs Exposure class Pree)
Punching rasion class MNone

no

umns
B Beams

Pics.12 — Parameters in blue colour




Properties =

|Concrete 1D data (1) -
ES
Member B1
Beam type  column ﬂ
Advanced m.. E
B Minimal c...
Structural ol 54
Exposure ol .. | XC3 ﬂ
Abrasion cl... | Mone ﬂ
Type of co... | In-situ concrete ﬂ .
Special geo... 0 Concrete 10 doig |
Type of co... | Nomal ﬂ /-L
Concrete C30/37 .
Stone diam... | 32
Special con... O
cmin.dur [mm] | 25
Delta:cdur[... |0
B Calculat...
Delta:cdur.. | 0
Delta;cdur... 0 -
Deltaedur... 0 hhﬁ-—l’"
Bl Design .
B Main
Material B 600C - ..
Load default values e
Concrete Setup >3

Pics.13 — Concrete 1D data and individual setting for member

- green items are taken from the national annex
*

=I- Czech CSM-EMN NA

-~ Concrete
= General : -
= Concrete B EN_1992 1_1
- Mon-prestrezszed reinforcement gamma_c
- Prestressed reinforcement Values [] 150/1.20
- Durability and concrete cowver fck max - maximum value o
S Value [MPa] 90,00
- General =
] alpha_cc - coeff . taking acc. ..
- Punching
gL Value [ 1,00
Y P— alpha_ct - coeff . taking acc._ .
- Prestressing Value [ 1.00
5 Allawable shress k1_red - coeff_ for calculatio._.
- Stresz limitation during tenzsioning Value [-] 044
- GLS shress lirikation k2_red - coeff_ for calculatio....
=1 Dietailing provizions Fomula
- Detailing provigionz k3 red - coeff. for calculatio. ...
- Columnz Value [
- Beams k4_red - coeff . for calculatio_.
- 20 structures and slabs

- Punching B k5 red - coeff. for calculatio ..

Pics.14 — National annex in green colour



5.

Member design - Design

You can use this function:

a) before you enter some real reinforcement, program is able to calculate longitudinal
reinforcement area, shear reinforcement area etc. provisionally. It is also able to show you the
proper locations of bars so that the member satisfies the check.

b) when you want to assess a member at SLS and find out whenther you pass crack width
criteria. No real reinforcement is needed, simply execute this design and use the designed
reinforcement for the check.

¢) during reconstruction when you usually know how much reniforcement there is in the member.
Program is able to tell you how much steel area you need to add so that the member can take
the new load.

Concrete
Deszign defaults
=TT 1D member
[H) Member budding data
T Member data
[H) Concrete slenderness
B[] Redes (without As)
EI Automatic member reinforcement design
& Member data
TG Reinforcement design
-----'E'E[ Cross-section characteristics
_____Member design - Design
Pics.15 — Member design — Design
d) for calculation of Code dependant deflections, .
. . . Properties
so called nonlinear deformations with creep, and
you don’t want to input reinforcement into the | Design As EN 1952-1-1 (1) ']I‘{
whole model.
Name Design As EN 1552-1-1
Selection Al
You can use following options during the design: Type of loads | Combinations
Combinations  |CO1

a) As total reguired — program designs necessary F"FEF . No

area of a longitudinal reinforcement. E"m explanatl.. [
. g s& named joi... O

b) As_ user defined — use fOI‘. inputted Use named cuts |0
reinforcement representation.

c) As additional required — use for calculation of Extreme =
how much reinforcement is needed to add to Drawing setup || | As user defined
satisfy member check. Section feadd e

d) Reinforcement ratio — program designs Ass
reinforcement according to reinf. ratio. i‘jf

e) Ass — program designs total shear Weight
reinforcement. . _ o rosons

f) Asj - program designs shear reinforcement in

the horizontal joint, e.g. when using phased
cross-section.
Pics.16 — Options for design

Pics.17 — Asj shear in the horizontal joint



g) Asf - program designs shear reinforcement in the vertical joint

Pics.18 — Asf - shear in the vertical joint

h) Wight — design of a longitudinal and shear reinforcement. It shows the amount of it in
kilograms in section.

5.1. Design As — total required

Design is made in 10 sections along the beam according to this parameter:

B ° Solver setup

MName
E | Solver
Neglect shear force deformation (... O
Bending theory of plate/shell analy... Mindlin
Type of solver Direct
MNumber of thicknesses of rib plate U
MNumber of sections an average m...
Maximal acceptable translation [mm] | 10000
Maximal acceptable rotation [mrad] | 100.0
M Coefficient for reinforcement 1
Pics.19 — Solver setup

Another sections are automatically added in the critical points of every beam (e.g.end
sections, openings, haunches etc.)

Properties x "
o
| Design As EN 1992-1-1(1)  ~| V& V/ -
&
Name Design As EN 1992-1-1
Selection Cument |
Type of loads | Combinations |
Combinations  |CO1 |
Fitter Mo hd
Print explanati... O
Use named joi... O
Uze named c
Walues As total req. hd
Extreme Section |
Drawing setup o]
Section Al |

Pics.20 — Sections for design As
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The method of design conforms to the type of particular member:
Properties Properties
(Member (1) v VBV ¢ [Member(1) PR
&2 @2

Mo R4 Name B20
<] 5]
ANAlySIS M... | talidalo Ll Analysis m... | Standard LI

CrossSection CS1 - Rectangle (5( v | CrossSection  CS1 - Rectangle (5( v| |
Pics.21 — Properties of member

a) If the member type is column and you don’t change anything in the Concrete solver program
recognizes automatically whether the task is one-axis or two-axes bending and designs the
reinforcement in compliance with this. You can read which method and in which section was
used in the output.

Trick:

Every time you put a mouse pointer on the table heaser you can see the prompter. The user
always knows what was calculated. All tables in concrete service have got this property.

Design As EN 1992-1-1

Linear calculaon, Extreme : Sedion
Selecion : B1

Combinations : CO1

Main reinforcement for selected columns

Member | d, Case N, M, M, [Caic type§ Ratio yiz | A,,. | Reinf,. Reinf,, WIE
[m] [kN] | [kNm] | [KNm] [%] [mn¥]
B1 0,000|CO1/11 | 1324 0,26 2,49% 5050 300 (4(44)20,0 | 4x20,0(1257) 2
B1 0400 |CO11 | 1177 024 221 Us 50550 300 | 4(44)20,0 | 4x20,0(1257) 2
B1 0,800 (CO1/1 | -10,30 021 /Vé; Us 5050 300 4(4/4)20,0 | 4x20,0(1257) 2
B1 1,200 | CO1/1 883 0,18 166 |Us 5050 300 (4(44)20,0 | 4x20,0(1257) 2
B1 1,600 [ CO1/1 736 0, 138|Us 5050 300 (4(44)20,0 | 4x20,0(1257) 2
B1 1,800 | CO1/1 662 13 124|Us 5050 300 | 4(44)20,0 | 4x20,0(1257) 2
B1 1,800 | CO1/M1 662 0,13 124 |Us 5050 300 (4(44)20,0 | 4x20,0(1257) 2
B1 2,000 | CO1/1 9 0,12 111|Us 5050 300 |4(44)20,0 | 4x20,0(1257) 2
B1 2400 | CO11 441 0,09 083|Us 5050 300 (4(44)20,0 | 4x20,0(1257) 77
B1 2800 | Co1/1 294 0,06 055|Us 5050 300 (4(44)20,0 | 4x20,0(1257) 77
B1 3,200 (COATM -147 0,03 028|Us 5050 300 (4(44)20,0 | 4x20,0(1257) 77
B1 3,600 L€O11 0.00 0.00 0.00 | N/A 5050 300)4(4/4)20.0 | 4x20.0(1257) 2
2 Calc. type - Colu‘é calculation type: Us = uni-axial(sum) (diagram), Um = uni-axial(max) (diagra UL
Pics.22 — The help in preview tables
Trick:
The table is opened by the action button Preview.
Concrete o X Properties o x
Design defaults [DESIQI'I - V] Vv
=T 1D member e x
~{J Member bucking data Tame | Design As EN 195211
I Member data Selection Current -
--[|% Concrete slendemess Type of loads | Combinations -]
@[] Redes (without As) Combinations | CO1 l
=-F Automatic member reinforcement design Fitter No l
Mermber data Print explanati... |01 o
Reinforcement design Use ramed joi = o
Cross-section characteristics . . .
otk iaicas Uss ramed cuts O Pics.23 — Action button Preview

[T e ——y— Values As to.tal req. hd

o = g Extreme Section hd
B, | Check of non-prestressed concrete Drawing setup =

H -

H Overall check Section Al
-B2 Crack control
- F Checkresponse

@ Check capacity Riefresh B

] T3, Detailing provisions Calculation info x>

‘..m= Check deflection (inear) Concrete setup 2ax

[ & SaT_Details Mew reirforcement B
E Bill of reinforcement Single Check

2D member Preview 35

11



Sometimes happen that the table is hidden. Then you need to pull it up with a mouse.

b)

-
(& @112 talie] =) 18] 9 9
Preview
-~ el L R B e | -
mﬁeady[en]
Command line

g & I =2 g s =

Pics.24 — Pull up of table preview

If the member type is beam program performs design with the response check.

Reinforcement cover is also taken into account in the design; values are taken from Design

defaults or from member data.

Cover

a) Concrete cover can be chosen by the program from the currently used code:

Concrete setup

B T of members
1D =
2D =
B Type of values
Design default 5]
Drawing settings )

- Concrete cover
- LOlLmnE
-Beams

- 20 structures and beam slabs

- Punching

- Default sway type [for columng and by
[=- Reinforcement and reinforcement design
Input of reinforcement

B- Hocks

dnrhinrane nf chirmine

Czech CSH-EM MA Name Czech CSN-EN NA
() Concrete E Concrete
- E Design defaults

B |Concrete cover
Use min concrete cover =0

Design working life fyears] 50
Exposure class HC3
Abrasion class None

Type of concrete In-situ concrete

Special geometric quality control O no
Type of concrete surface MNormal surface
Special concrete quality control O no

Pics.25 - The calculation of cover according to code

b) Or you can define your own cover, independently on the code, if you deactivate the check box
Use min. concrete cover.

-
Concrete setup

E _Type of ik |
1D ]
2D H
B Type of values
Design default E
Drawing settings )

Czech CSN-EN NA Name Czech CSN-EN NA
(- Concrete E Concrete
&-D okl Bl | Design defaults
B Concrete cover
olumng Use min concrete cover —El
Beams Design working life fyears] B0
2D stuctures and beam slabs SomeaEs X3
Punching Abrasion class None
F Default sway type [for colurmng and b .
: . } . Type of concrete In-situ concrete
[=- Reinforcement and reinforcement design = s =
. Special geometric quality control O no
i Input of reinforcement
= Hooks Type of concrete suface Nommal surface
Snchorage of stimups Special concrete quality contral O no

Pics.26 — Concrete cover indepemnaént to code

Next, it depends on the member type, you can set the cover value for all member types
independently. Values for upper and lower surface of a beam can also differ.

Concrete setup

=N of members
D =
20 5]
=l Type of values
Design default E
Drawing settings =

Czech CSM-EMN MA
(- Concrete

- Design defaults
Concrete cover

gﬁ siruc;ures and beam slabs

Punching
Default sway type [for columng and b
- Reinforcement and reinforcement design
i Input of reinfarcement
- Hooks
i Anchorage of stirups

Anchorage of longitudinal reinforc

Pics.27 — Setting of cover

Name Czech CSh
B Concrete
B Design defaults
Concrete cover
Columns
Bl |Beams |
B Longitudinal reinforcement
B | Upper
Concrete cover [mm]
Diameter [mm] 0.0
B Lower
Concrete cover [mm] 30.0
Diameter [mm] 200

for beams

12



Program also takes bar diameters from the Design defaults (or from member data) and

according to the member type relevant value is applied in the design

Czech CSN-EN NA Name CzechC¢|CzechCSNENNA || Name ~ Ceech(S
=) Concrete B Concrete = Concrel.e
= Design defaults B Design defaults - Desgn defaults
%‘* B Concrete cover Sy Cover
Beam: ]
Concrete cover 30.0
2D structures and beam slabs =) frn) ues and beam slabs
Punchi Longitudinal reinforcement
Default sway type (for columns and b e er fm] 20 Default sway type (for columns and b 300
= Reinforcement and reinforcement design Stimups 20 = Reinforcement and reinforcement design 200
Input of reinforcement ﬂ S Input of renforcement
- Reams =} Hooks
Anchorage of stinups 300
Anchorage of longiudnal reinforc 200
8.0

Program also evaluates the setting from Setup/Concrete solver. Its components and how
they influence the design or the check will be explained below.

Note:

Program designs reinforcement to only one layer. It can’t design reinforcement in more layers but
you can go around this problem in a following way: you can set bigger cover which will corresponds to
the centre of gravity of multi-layer reinforcement and calculate bar positions individually.

Trick:

New interactive help was implemented into 2010 version, this is available for all concrete setting.

Tick this box for utilization:
Setup Window Help

Geometry/Graphics
Delete

Colours/Lines
Fonts
Beam types (structural)

Dimension lines

@m Units
B scle
¥ Mesh ]
¥ solver L

g Concrete solver

B3 Gallery

Options

oS

Environment ;Tetmlaes l Dledones]Other I Protea»onj
Window settings
[¥] Show scrolibars in view

Rendering

[Enable (OpenGL - hardware) -

Hidden lines Invisible

Line pattem length

Select pen width [pixel]
Command settings

["] Right mouse button click generates End of function

Skins

Select skin (Pat

Select style (Office 2007 only)

Maximal no. of grouping properties
Maximum no. of entities for default selection ‘All"

V| Display pictures below properties

|| Use vertical spitter in properties
|V Display global coordinates in status bar
Move docked windows and toolbars to initial positions (after restart)

Current style of toolbars

OK

= & G [

) (o) (v )

Pics.29 — Display pictures below properties

Restart of Scia Engineer is necessary after ticking this check box. Afterwards you will be able
to see helping pictures and explanations for each item from Design defaults and Concrete solver.

13



O SB1 SB2
| | Al
Qs> 4
= sin sslz ]
YV <o T Y
Reference:

Code ncependent
Checks are pefomed at the ends and user defned sectons only
Concrete checks for 1D member

Concrete setup
[© Type of membors ] Caech CSNEN NA
10 12} Concrete
0} 2] = Design delouts
S Type of values Concrets cover
Design defaut (] go\mﬂ E
Drswing setings e earms =
2D struchres and beam slabs j
Punching =
Detaud sway type (for columns and be =
Renforcement and renforcement design
I of tenforcement
L ,::, o Type of concrete ssface Nomal suface ~l
Anchotags of stinups Special concrete qualty cortrol 0 no -
Anchowsge of L
2y 0u z
‘Cu
Y N e e
N > 3 -
20 0 9le
c
fa
cl
Reference: EN 1982-1-1, Gouse 4.4.1
concrete cover 1o the cuter edge of stmup for columrs and beams or
10 the cuter edge of frat layer of kngtudinal reirforcament for 20 mermbers and sisb in
3. ¥ the check bax is 0n. concrete cover is accordng to the
levart clauses in the EC EN 1952-1-1: else. user has to input the vaus of the cover
Aoplcaton rorforcement to 10 and 20 concrete members. Defouk cover used
m + [lconcrete member data and REDES
Select o Unseloct of Refiesh ok |[ Concel

Co o

Pics.30 — Displaying on-line helps

5.1.1. As total required —

design control

a) In the Design defaults can be set that program should use bars of a diameter 16 mm for
upper layer and diameter 12 mm for lower layer for all beams.

Concrete

30.0
16.0

30,0
12.0

=] |Baals
B Longitudinal reinforcement
B Upper
— Concrete cover jmm]
% Member bucking data Diameter [mm]
T Member data E Lower
[} Concrete slenderness Concrete cover jmm]
Diameter fmm]
B Stirrups
Diameter [mm]

8.0

Pics.31 — Setting diameters of reinforcement for beams

Run reinforcement design

Concrete

~ffE] Design defaults
- 1D member
[H) Member buckling data
IT' Member data
[H) Concrete slenderness
=-[1 Redes (without As)
i+~ New reinforcement
o[ New stimups
‘= New longitudinal reinforcement
EF Edit reinforcement in section

H G Export reinforcement to CAD

T Member data
' Reinforcement design
- Cross-section characteristics

IR s
Member design - Design

=] &,‘ Check of non-prestressed concrete
At Overall check
Crack control
- F Check response
@ Check capacity

A Detailina nrovisions

,_' Add transverze bending reinforcement

= Automatic member reinforcement design

then.
g x | Properties b4
WY
x
Name Design As EN 1992-1-1
Selection Current hd
Type of loads | Combinations hd
Combinations  |CO1 hd
Fitter No hd
Print explanati... (O
Use named joi... O
Use named cute L
Values hd
Extreme oDl R
Drawing setup e
Section Al 4
Refresh LX)
Calculation infa -
Concrete setup EEY
New reinforcement e
Single Check .
Preview > >

Pics.32 — Member design — Desing

Three bars with diameter 16mm to the upper surface and 2 bars with diameter 12mm to the
lower surface were designed. Following values were calculated:

14




Design As EN 1992-1-1

Linear calculation, Extreme : Global
Selection : B3
Combinations . CO1

Main upper reinforcement for selected beams

Member d, Case N, M, X, d A, Reinf.[no.]
[m] [kN] kNm] | [mm] [ [mm] | [mm
B3 0,000 | CO1M1 1192 -11223 56 454 488 3x16,0(603)
L
Main_lower reinforcement for selected beams
Member d, Case N, Myd X, d A, Reinf.[no.]
[m] [kN] | [kNm] | [mm] | [mm] | [mm%
B3 2,000 | COIN _4>1192|, 5513| , 26| , 456 224 |2x12,0(226)
Cut on Design  Design Heightof  Effective height of Require Number x profile
beam normmal bending  pressed the cross section reinforcementarea  reinforcement
forces moment part (real area of
reinforcement)

Pics.33 — Member design — Design. Diameters of bars are taken from design defaults.

b) You can also design each member individually, with different reinforcement. Set member
data to beams where you specify different bar diameters. The program automatically picks out those
properties that belong to the particular member with member data and the rest is taken from Design
defaults. Member data were set such that upper reinforcement is of diameter 10mm and lower
reinforcement of diameter 12mm.

Properties ® .
[*v]
[Concrete 1D data (1) BN YA -
K
Material B 600C -] -
B Upper
Number of .. 0
Diameter (.. 120 Rd _ -
Type of c... user defi - L Goncrate 10dolg |
Concrete ... 30
E Lower
Number of... 0 o
Diameter (... | 10.0
Type of c... | userdefi ;\
Concrete ... 30 _
Preview
BEEBS&S | IR0 oNox « | T defaurt

Design As EN 1992-1-1

Linear calculaion, Extreme : Global

Selecion @ B3

Combinations : CO1

Main upper reinforcement for selected beams

Member d, Case N, M., x, 3&1 A, einf]no]
[m] ki | (i) | [om) | [mid]

B3 0,000 | CO1M 1192 | -11223 56 456),  485]5x12,0(565)

Main lower reinforcement for selected beams

Member d, Case N M. Xy d Ay reg Reinf.[no.]
[m] [kN] [kNm] | [mmi fmm | [mnf) [N\
B3 2000 Coin 1192] 5513 26 457 223]3x10,0(236)

Pics.34 — Member design — Design. Diameters of bars are taken from member data.
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Trick:

When you want to define identical member data to more members you can simply copy the flag.

The flag is coppied as an attribute (additional data in older versions).

/]_ Congrete 10 dalg |

Set view parameters for all

Set view parameters for selected

Cursor snap setting

Print/ Preview table

B L

Table to document

View

I i"ﬁ Copy attributes I
f_-TEi Maove attributes
Pics.35 — Copy of member data

Trick:

If you are not sure where and how much reinforcement is designed you can use Member check

action button.

Concrete o *
[Design As EN1352-141) =]\ Y
Design defaults
B'ﬂ" 1D member e Q
----- % Member buckling data  Mame | Design As EN 1992-1-1 N
..... T Member data Selection Curment hd
----- [ conerete slenderness Type of loads | Combinations P
= G Redes (without As) Combinations | C0O1 ||
i [ZE Mew reinforcement Filter No -
I Mew stirrups Prirt explanati... O o
= New longitudinal reinforcement Use named joi... [0
= Edit reinforcement in section Use named cuts O
—; Add transverse bending reinforcement Valuss As total req. -
G Export reinforcement to CAD Global =
Automatic member reinforcement design Extrerne o ]
Member data Drawing sefup =

Reinforcement design Section Al

----- Ty Cross-section characteristics
----- ¥ Internal forces

Check of non-prestressed concrete REﬁESh. - =)
owerall ched: Calculation info S
I8 Crack control Concrete setup Fes
-~ F Check response Mew reinforcement P
- Chedk capacity Single Check I 33

-E3: Detailing provisions Preview
= Fharl daflartinn finaart

Pics.36 — Action button — Single check

This button can be used_for all of these functions:

EI&J Check of non-prestressed concrete

x‘g' Overall chedk

B2 Crack control
F Chedk response
Chedk capacity

Pics.37 — Using action button — Single check

/—{ Cancrete 1D data
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This button shows details of a design in particular section with reinforcement position.

Single cross-section

[ Calcutaton
Siap / poestion
05 2
(s ) (= B2

¥ mtomabic

mcakulation fedaw

Seected seclion -

Load

— Strain ["1e-4)
2
L

e

!

|
SERRNWEELY Chants -,

J

P

<

Forces [kN kNm]

Stress-strain diagram is available for all fibres and for all steel bars.
Cross-section | Loads | Stran |m|mso|mao]rm3! Stress/strain diagram I

o
e

B 600C (

L-:.'Z_.W

e

- | 3 -
T Ty
< [MPa]
i
,_;_ 5 = ‘-:Jﬁ
Pics.38 — Design details
[ Cross-section | Loads | Sirain | Stress | Strain 3D | Stress 3D | Forces 30], Siess/sirain dagram ||

12)-barno1

.

o

O -

T
I
I
|
|

9
2
ne——— — — — —

Pics.39 — Stress-strain diagram

5.2. How to consider longitudinal user reinforcement

This function along with description can be found in Setup/Concrete solver.
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- Czech CSN-EN NA B | General

= Concrets El Calculation
=I- General B General
= Caleulation Mumber of iteration steps 100
Precizion of iteration [%) 1
Limit value for checks [-] 1.00
|dzer defined and end zections anly O no

Concrete area weakened by reinforce... O no

=-ULS
Irteraction diagram
— Shear

zigh calculations of 1D member...
. Lo em . T " . e .
Pics.40 — For design calculation of 1D member consider longitudinal user reinforcement

When activated it can be used as follows:
a) A member has got real longitudinal reinforcement — 2 bars of a diameter 10 mm on both
surfaces.

»  Properties

Longitudinal reinforcement lar = |

Type of zone | longitudinal reinfc
Lietailing O no
b aterial

Area [rmm™2]
Master stimup | 5L
Bl Anchorage

Lacation Nore

Tatal length... 0.0
B Geometry

‘whole leng... O

tdember B2

Pogition «1 0.000

Position x2 | 1.000

Coord. defi... Rela

Origin From start
Bl Descripti...

Horizonkal [rn]

Wertical
Pics.41 — User defined bars of reinforcement of diameter 10 mm

You can depict user defined reinforcement area:

+  Properties L

DesignAsEN 193211 1) ~| Vi V7

157

Marme Dresign Az EM 1992411
Selection Current

Type of loads | Combinations
Combinations | £01

Filter Mo

Print explanati... O

Use named joi.. O

it

Walues Az uger defined

wIreme D3l

Dirawing setup
Section All

= 1
A

Pics.42 — User defined areas of reinforcement in section

As well as additional reinforcement area which is necessary to add. Diameter values are taken
from Design defaults of from Member data.
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+  Properties 1
Designas EN18321-101) +| Vi V7

Mame Design Az EN 195211
Selection Current

Type of lnads | Combinations
Combinations | CO1

Filter Mo

Print explanati... |0

Uze named joi.. O

= []
Walues Az add. req.
B

HITEme (]

Dirawing setup
Section All

Pics.43 — Additional required reinforcement area

Finally you can display Total required reinforcement = user defined + additional required.

+  Properties

@

&

= [DesignasEN 133211 (1) |V W
Mame Design As EM 199211
Selection Current

Type of loads | Combinations
Combinations | CO1

Filter Mo

Print explanati... O

Usze named joi.. O

11 " Lo [
Ml Az total req.
i WITEME 0D
o Dirawing setup
Section All
E ! F
Pics.44 —Total required reinforcement area
More values will be included in the table:
DesignAs EN 1992-1-1 Required User defined The program designs to add two profile
) . . reinforcement reinforcement reinforcement about diameter 16 mm for
Linear calculation, Extreme : Glohal thi fi
Selection : B2 area area 15 section. The program found two profiles
Combinations : CO1 about diameter 10 mm for this
Main upper reinforcement for selected beams secﬁon_\
Member d, Case H, M., L d *A”_. ‘Alu‘-r Reinf.[no.]
[m] [kH] [kNm ] [mm] [mm] [(mm 7] 4] [
B2 4,000|C0O1i1 10,89 | -112,77 54 454 332 157 | 2x16,0+2d10(B 600C){559)
Main lower reinforcement for selected heams
Member d, Case Hg4 M., T d A, Ay urer Reinf.[no.]
[m] [kH] [kNm] | [mm] tmm) | mm'd | mm'
B2 2,000 |C0O1i1 10,59 65,88 38 456 17 157 |2x12,0+2d10(B 600C)(383)

Pics.45 — Table of total required reinforcement

Control is available by the action button Member check. Green bars are real reinforcement
set by the user, blue bars are additional required.
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Calculation

Cross-section |Load$ | Strain | Stress I Strain 30 | Stress 3D | Forces 30 | Stess/strain diagram
Code setup

Extreme 7
Moo f05a1a | kN &
w0 KN CiONCRETE FOVER T mm
Wz o |BE4z | KN & ™

E Zx B BOOC (107
My 0 khm 5
My [e5a7g6 | kMm o

E
Mz [0 khirmn 8E | Iy
Calculation h

E

E

)

A 2x B BO0C E1 D}
Mumerical autput e o I 2x B E00C (12

Change of zetup ETEE T T Concrete; C30/3T
Shear wicth b= 300 mm
Stirrups: 2x B B00C (8) Dist= 342 mm
Stirrups: 25 (8) Dist= 342 mm
150mm | 150 mm
300 mm

Pics.46 — Detailed check of reinforcement position

b) Another utilisation can be made by member data where you can take into account supposed
reinforcement.

Properties 2 x - | (R
Concrete 10 data (1 n :
E=NTrEsTe— R DesgnAsENT3521-101)  ~| VA V7
-~
[Matedal B 600C =[] ¢
MName Design As EM 1992-1-1
Number o bare ?0 5 Selection Current
Diameter (du) | _ j Type of loads  Combinations
- Combinations ~ CO1
Lower Filter No
Mumber of bars . 2 Print explanati,. O
Diameter () jmm] 12.0 =] Use named joi.. O
=l T =
Concrete cover . 30
Way of calculatio... According to fomm, = | = Values As user defined
B Stirups HiTeme )
Material B 600C || Drawing setup
Basic distance (.. 300 ;! Section Al
20
£ »  Properties z ~ | Properties
= =
2 DesignAsEN199211(1) ~ VB Y & DesignAs EN19321-11) = |\l V.
J &
Mame Design Ag EM 1992.1- Mame [ Design A5 EN 193211
Selection Current Selection Cument

Type of loads  Combinations
Combinations | CO1

Filter Mo

Prirt explanati.. O

Use named jo. O

Typeof loads  Combinations
Combinations | CO1

Filter Mo

Piint explanati.,, O

Use named joi... O

|| Values ] Astotalreq
IEME [

Drawing setup Dreufhg setup
Section Al Section All

Pics.47 — Member design — Design through member data

Design As EN 1992-1-1

Linear calculation, Extreme : Global
Selection @ B3
Combinations : CO1

Main upper reinforcement for selected beams

Member d, Case N'J M., 0 d AR T Reinf.[no.] WE
[m] [kH] [kHm ] [mm] [mm] [mim 7q] [mm ]
B3 0,000(CcO1M1 11,92 ] -112,23 51 457 324 157 §5x10,0+42x10,0(550) 67
Main lower reinforcement for selected beams
Member d, Case H4 M.y Xy d Byre Ay urer Reinf.[no.] WE
[m] [kH] [kHm ] [mm] [mm] [mm 7q] fmm ?]
B3 0, 000jco1nM 11,92 -112,23 51 456 0 226 B 2x12,0(226)

Pics.48 — Table of reinforcement desing using member data.
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6. Assessment in selected sections

This function can be found in Setup/Concrete solver. If itis ticked checks will be executed in end

and user defined sections only, meaning that you can choose any arbitrary position along the beam

where to design and check reinforcement.

Hame Czech CSM-EM M
E |Concrete

B General
B | Calculation
E General
Murmber of iteration steps 100
Precizion of iteration [%] 1

Lirnit walue for checks [-]
|dzer defined and en

Cnnrrete area weakened b reinfanee Fic

Pics.49 — Check and reinforcement design in selected sections.

Sections are defined in the structure service.
Structure

#-71 10 Member
-85 2D Member
+-# % Load panel
=2 Model data
—-Z5 Support
-~ & innode
= point on beam
=X line on beam
- line on 2D member edg
[= Hinge on beam
=& Hinge on 2D member edge
-, Rigid arms
I Line rigid arms

Properties
[D&signAs EM 1592-1-1 1) -: \Lﬁ ‘J 7
& x
MName Design As EN 1932-11
Selection Current Rd
Type of loads  Combinations Ra
Combinations  CO1 hd
Filter No 4
Frint explanati.. O
Use named joi.. O
Use named cuts O
Yalues As total req |
Estreme Section |
Drawing setup [
Section Al |
g
X

Pics.50 — Reinforcement design in selected sections.
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7. Functions for reinforcement design and beam checks

All these settings are accessible through Setup/Concrete solver.

Properties a x
Merber (1) IRV
e =

CrossSection
Alpha[deg] 0,00
Member spst...  centre

e [mm] 0

&2 [mm] 0

LCs standard

LCS Rotation... 0,00

FEM type standard |

Buckling and... Default vl|

Layer Layerl 'I |
B Geomelry

Length[m]  4.000

Czech CSN-EN N& Name Czech CSN-EN NA
= Concrete B Concrete
[=)- General E General
=I- Caleulation B Calculation
General B General
e Columns
Beams
ULS - stiuclures Calculate compression reinforcement E yes
@ us Incode ool fcetocaaion [0S
i . - Check compression of member O no
[#]- Detailing provisions . —
+ Reinforcement and reinforcement design NEd < ¥Acled; x =[] 0.10
. Cross-seclion characteristics Momert reduction at supports U no
; Warrings and erfors Shear force reduction at supports O no
Reduce shear foice In the face (support/column)
[ e ————

Pics.51 — Setting for beam
7.1. Calculate compression reinforcement

We advise to have this option always ticked. It means that the program designs compression

reinforcement if necessary. It should also not happen that no internal forces equilibrium is found and
no reinforcement designed when this function is ticked.

E Beams

Caleulate compression reinfarcernent B pes

Include normal fo

Pics.52 — Calculate compression reinforcement
7.2. Include normal force to calculation

If you want to design a beam with only bending actions you should mark this check box.

E Beams E Beams
Include normal force to calculation [ no

o e

NEd <x"AcYed:x = [ NEd <x"AcYed:x =[]

Design As EN 1992-1-1

Linear calculaon, Extreme : Global
Selection : B4
Combinations : CO1

Design As EN 1992-1-1

Linear calcaulation, Extreme : Global
Selecion : B4
Combinations : CO1

Main upper reinforcement for selecfed beams Main upper reinforcement for sele¢ted beams
Member | d, Case N, M, X d = Reinffno] [ WE Member | d, Case N M, u d A, Reinf{na]
[m] i | paim) | fmm] | jmm) | i) [m] [l | [khm] | ]| iy
B4 0,000 CO11 0,00 [ -11277 58 454 480[3x16,0(603) 167 B4 0,000 CO1/1 1059 57 454 489 3x16,0(603)
Main lower reinforcement for selected beams Main lower reinforcement for selected beams
Member d, Case N, M, Xy d Ao Reinf.fno] WIE Member d, Case N M, Xe d A ree Reinf.[no)]
[m] [kN_| [khm] | [mm | [mm | [mi] [m] [kN] | KNm] | [mm] | fmm] | [mnf]
B4 2000 CO1M1 000| 6588 33 456 262)3x12,0339) 167 B4 2000) CO1/1 1059| 6588 32 456 271]3x12,0(339) |

Pics.53 — Design of reinforcement for bending moment only
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7.3. Check compression of member

Include nomal force to calculation ] yes

MEd = x"AcYod; x =[]

Pics.54 — Check compression of member

With this option set to yes program looks whether the member is mainly unde bending or
under compression. If compression is dominant following message is shown during reinforcement
design or during member check (warning 61):

Gl Waming The member is not considered to be in compression.

= p]

1 Waming The member is considered to be in compression.

Pics.55 — Warning 61

Trick:

Eurocode doesn’t specify exact limits for member mainly under compression and mainly under
bending. Thus the user have an opportunity to specify this limit as a percentage of multiple A.*f.

A. — area of concrete
feq- concrete design strength in compression

When this limit is reached the member should not be considered as a beam but as a column.
The member type in the properties window should be changed.

»  Properties n
[Member (1) |\ ¥
&
MName
Type column (10 ﬂ
Analysis model | Standard -

CrossSection | CS1- Rectangle (50 « | ...
Alpha [deg] 0.00

Member syst... centre ﬂ
ey [mm] 0
ez [mm] 0
h -
., LCS standand |
a LCS Rotation... | 0,00
by : FEM type standand ﬂ
1% " Buckling and... Default ..
Lt Layer Layerl ...

Pics.56 — Change settihg of element type
Thic change enables to consider the influence of buckling for the compressed member.

- Czech CSM-EM MA MName Czech CSN-E
(- Cancrete = Concrete
- General E General
B- Calculation B Calculation
; General
B [Columns |
Advanced setting O no
""" 20 structures Comer design onfy O no
= U;LS L Detemine goveming cross-section be... O no
i |nberaction diagram n
=) Shear
DL 1D stuctures Uptimize the number of bars in csfor ... B yes

Pics.57 — Buckling date
Note:

The influence of buckling should be considered by the user if the limit slenderness A, was
exceeded. Details can be found in chapter 8.
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7.4. Moment reduction at supports

Moment reduction can be done:
a) in the column face (under beams) which are automatically recognized by the program
b) according to formula on the picture 58, if there is a support under the beam.

Note:
Each support has his own size, total size is to be set.
+ Properties
Support in node (1)
g MEd. _*_ t |
= ANE =F — Name Sall
d 'Edswpg Type Standerd
T Angle deg]
\ X Rigid
a— ]
A / 4 FRigid
% / R Free
/—n%u—\ / \ : Free
i' E Rz Free
F Default size
ME(I Ed, sup .
+

Pics.58 — Reduction of bending moments in supports

Reduction control is available in the concrete service in the fold Internal forces. You can view
both original bending moments My (the same values as in results) and recalculated My (where

reduction is applied) simultaneously. Reduced bending moments are used for design and checks.

Concrete & X Properties LS

I New longitudinal reinforcement
7k Edit reinforcement in section
= Add transverse bending reinforcement
{1 Export reinforcement to CAD

=T Automatic member renforcement design
T Member data
T Reinforcement design

- —
Internal forces
o By, Member check

9B, saT_Detais
62 il of ciefocramant.

7.5. Shear forces reduction at supports

Type of check | Design ULS
: ore comp

2 reca U
Ve recalc o
N o

o

g Hyrecie

[intemal forces EN 198211 ( = VB V7
JE Design defaults -
<P 1D member e s
[1% Member bucking data Name Intemal forces EN 1992-1-1 —
T Member data Selection Cument hd -
[ concrete sendemess Typeofloads  Combinations Bl N
=1 {1 Redes (without As) Combinations | CO1 =
4 New reinforcement Fiter No |
il MNew stirrups Print explanati.. 01

Pics.59 — Reduction of bending moments in supports

a) in the face (support/column)
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CRES

Reduce shearforce

Shear force reduction at supports B yes

In the face (support/column),

Pics.

mR G £ 231 T WV
1Y Design defoults P
1D member -
[ Member buddng data Hame Intemal forces EN 1392-11
T Merber data Selection Cument ]
[} concrete sienderness Type ofloads  Combinations =]
1 Redes (without As) Combira o1 -
B8 New reinforcement Fiter . ™ =
Wl New strrups o -
£ New longtudnal reinforcement TP"“: e Desgn U5 =
ok Edit renforcementin section Vwe [ =
. Add transverss bendng renforcamant ||| VOUES g conp
{3 Export reinforcement to CAD L Lo
= TF Automasc member desion Mz meslc =]
ST Member data |zecde  ]B
T Renforcement design N a
e Crosssection characterstics W o
Internal forces Vi g |
7 Member design - Desgn Mx o
4By, member chack My o
w8y, SaT_Detals Mz o
{5 81 of reinforcement Bxtreme Giebal -
TS 20 member Drawing sstup
-5 Punching Drawing Semen |

60 — Reduction of shear forces in the face support/column

b) in the face (support/column) + effective height of the beam

Shear force reduction ... B yes

Reduce shear force In the face (support/column)+ effective height of the bez ;I

re— \
Concrete o X | Properties B x
| [intemal forces EN 188211 ( ~] VB V. /7
1) Design defaults S
T 1D member e =
{14, Member budding data Name Irtemal forces EN 1952-1-1
I Member data Selection Cument hd
[}, concrete sendemess Typeciloade | Combinations =l
=-[1 Redes (without As) Combinations  CO1 -
20 Mew reinforcement Edter Mo I
il Mew strrups =
Print explanati.. O
& New longitudinal reinforcement -
o Edit reinforcement in secton If: ’T::n L Az recqie
1= Add transverse bending reinforcement a
(] Export reinforcement to CAD My recaic
T Automatc member renforcement desgn e -
T Member data SR El
H u]
; V2
o
B, saT_Detais Mz o
1] B4 of renforcement Etreme Gobal El
# T2 2D member Drawina setun

Pics.61 — Reduction of shear force in the face support/column + effective height of the beam
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8. Functions for reinforcement design and column check

8.1. Corner design only

This function behaves like this: the program takes
default values of reinforcement diameters from the Design
defaults or member data and chooses only corner positions
of the cross-section, in our case bars of 12 mm width. Then
it tries to find optimal diameter so that the member satisfies
the check in every section.

Buckling data
Optimize the number o. .

Pics.62 — Corner design only

Czech CSN-EN NA Name Czech CSM
= Concrete & Concrete
= Design defaults B Design defaults
Concrete cover Concrete cover
Colurns| a8
Beams Concrete cover fom] | 30.0
2D structures and beam slabs B/ Longitudinal reinf ..
Funching Diameter fmm) 120
Defaukt sway type (for columns and b Sti
= Reinforcement and reinforcement design | ¥ 20
Input of reinforcement aRmete )
il New stirrups Design As EN 11
£ New longitudinal reinforcement rE
o Edtreinforcement n section Lt Linear calculation, Extreme : Sedtion
= Add transverse bending reinforcement : i Selecton : B1
(3 Export reinforcement to CAD H I Ww
5% %{mb{ member reinforcement design g ! b ” Main reinfor for selected columns
Member data i
W Rkt et e i Member |, —]Case | W, M. [Calc. tye | Aomy | Reinf,,.| Reinfy,
B Cross-section characteristics i [m] it [ktim) | Tidtrm Fﬂ N
i i B1 —3e0etcol | 25000 00076080 TP 452[4xi20 [4x120(452)
Member design - Design { —— Bt | 3086(cO11 | 25202[257+—1286|0 [ 452|4x120 |4x120(452)
e — | —— 181 | 257T[COtM—264041 5143 -2571 [0 > 452|4x120 |4x120(452)
=B, Check of non-prestressed concrete i — |81 [TZ0s7eoH—| 25605 7714[ 3857[0————» 452|4x120 |4x120(452)
B Overal check i [BT —T1—8004co11 | 257,06 9000] J500T0————|p 616|4x140 |4x140(616)
W Crack control i B1 1800 [co11 | 257,05 9688145000 616]4x140 | 4x14,0(616)
ig:::'m” i (BT [ tsesteowi—|25807] 10285| 5143[0 > 804/4x160 |4x16,0(804)
L2, Dores = e 1985 B1 1.029|CO1M | 260,09 128,57 6429[0——>1257 |4x200 |4x20,0(1257)
e et tnea) [’zi B1 0574 | COTT | 26ZTT[ 15429177 12©" » 1963 [4x250 | 4x25,0(1963)
=B, saT Detais 2463 B2 0000100 —264:431180.0010000:0 $2463 | 4280 |4x28.02463) |
Pics 63 — Check only design into corner

Following cross-section can be used for described method:

Oy iy

Pics.64 — Cross sections, which you can use for corner design only

8.2. Determine governing cross-section beforehand

This method can speed up the reinforcement design of columns. Maximal strain is usually in the

head and foot of column. With this function only these two sections are considered for design. The

larger amount of reinforcement is applied to the whole column.
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B2 Columns E Columns

Advanced setting 0 no Advanced setting O no

Comer design only Comer design only 0 no
Determine goveming yes
Buckling data

Optimize the number o... O no

* Concrete 2 X Properties.

Concrete E
ASEN1S211(1) = a | [DesgnAsENISSNLI) ~|NE Y
B Design defauits i o =%V 1) Desion defauits N I
T 10 member L T 10 member
(1 Member busing data Hame Design As EN 199211 [1% Member buddng data
TP Member data Selection Cument =l TP Member data
[ Concrete sendermess Type of kinds | Combmatons. | [} concrete senderness
§-[1 Redes (without As) Combrations |01 =1 Redes (without As)
T Automatic member reinforcament design Faer ™ = =T Automatic member reinforcament design
T Member data Pt esplonati |0 G Member dats
TF Renforcement design Uss ramedfol... |0 ¥ Renforcement design

By Cross-section characteristics
A Intemal forces.

Vaies s totai e
Member design - Design
! Marber check | Seeten

B Cross-secban characterstes
A7 Internal forces

Mermber design - Design
Member check

Lali Lefs

. Crawing setup
Lm:runum concrete r = By, Ched: of non-restressed concrete
— e B Overall check
BA Crack control B Crack contrel

¥ checkresponse
4 Chedk capadity
T Detadng provesions
~— Chack deflecton (inesr)
BL saT_petais
= Support zones - Standard beam end zox B 547 petats

Pics.65 — Compare of reinforcement designs when using function Determine governing cross

section beforehand.

8.3. Buckling data

This function takes into account article 5.8.8 from the code EN 1992-1-1 — second order
eccentricity (method based on the nominal curvature) and the eccentricity caused by geometric

imperfection.

B | Columns

Advanced setting
Comer design onby
Detemine goveming c.
Buckling data

Optimize the number o... |L1 no 1 el =el +ei

PicsTGG — Buckling data Pics.67 — Eccentricity

This setting influence recalculated internal forces.
=] |Calu|ns |
Advanced setting O no
Comer design only O no
Determine goveming c

Buckling data
Optimize the number o...
Concrete
I Design defauits
=W 1D member d
(19, Member budding data Mame Intemal forces EN 1992-1-1
W Member data Selection Cument -
[ concrete slendemess Typeoiloads  Combinations =
#-[1 Redes (without As) Combinations | €01 -
= §F Automatc member reinforcement design Fiter ™ -l
Print explanati.. O
Type of check | Design LS =]
Values More |
My recal a
= Mz recalc (u]
5By, Check of non-prestressed concrete Vzrecale 0
B2 Overall check N 0
I Crack control Wy (u]
F Check response Vi (]
s Check capacity e o
. Detaiing provisions My a8
== Check defiection (inear) Mz a
5By, saT Detais Extreme Giobal e
B support zones - Standard beam end 201 | | Drawing setup =
B Check of detais Drawing Sereen |
E| Bl of reinforcement Section M ]
=52 20 member

Pics.68 — Check of internal forces with buckl'inhg data

180,00
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Note:

Buckling data should be used when the limit slenderness of a cross-section is exceeded.
Concrete slenderness can be seen in the concrete service:
a) All the values for slenderness check can be represented graphically for better transparency.

Concrete o X Properties ax
Design defaults | (Concnsen o ~)\a V7
= ? 1D member @& x
|, Member bucking data Name Concrete slendemess
o Selection Al d
Type of loads | Combinations |
e i3 Combinations | CO1 v
] ﬁ Automatic member reinforcement design Fiter No = 2 }
g — — T [Ty eyl
‘Fg Cross-section characteristics - S i
¥ Internal forces Exreme Check value m,
T Member design - Design Drawing setup betay 5 Ty
=B\, Member check Section 10y 5 ;
= &Ched(ofnonuestressed concrete lambda y o ) "
B¢ Overall check lambda lim.y o Ty
I Crack control Ibzetaz ‘ . B :
F Check response 10z . s
4-[— Check capacity lambda z L
3. Detailing provisions lambda lim.z =
== Check deflection (linear) More comp__ *

Pics.69 — Displaying concrete slenderness

b) Inthe table
Concrete slendemess

Member | CS Name | Part | Sway, I, B, I i, A Aemy | Check,p | Check
[m] [l [m] [mmj [ [ [
5\"'3‘1"; |z z I:-z i: Av 'h-'\l Checke,
[m] [ [m] [ [ [ [l
B20 cs1 1|Yes 4,000 131| 5236 144) 3628 3291 8,528 Not OK
Yes | ¥2000| 7202 | mu2ea| 7| fos| | 100
/ / ! \
System length Coefficientfor Effective Radiusof Slenderness Critical
calculation length gyration  ratio slendemess
effective length ratio

Pics.70 — Concerete slenderness preview

If the check is not OK the influence of slenderness should be introduced. Calculation of a limit
slendernees can be done as follows. The articles are taken from EN 1992-1-1.

5.8.3.1 Slenderness criterion for isolated members
(1) As an alternative to 5.8.2 (6), second order effects may be ignored if the slenderness A (as defined
in 5.8.3.2) is below a certain value Alim.

Note: The value of Alim for use in a Country may be found in its National Annex. The recommended
value follows from:

Alim = 20-A-B-CIn (5.13N)

where A =1/ (1+0,2¢ef) (if-li pef is not known, A = 0,7 may be used);

B= Vl+2w0 (if ® is not known, B = 1,1 may be used);
C=17-m (if rm is not known, C = 0,7 may be used);

oef effective creep ratio; see 5.8.4;

w = Asfyd / (Acfcd) mechanical reinforcement ratio;

As is the total area of longitudinal reinforcement;

n = NEd / (Acfcd) relative normal force;

rm = M01/M02 moment ratio;

MO01, M02 are the first orded end moments, |M02| > | MO1.
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5.8.3.2 Slenderness and effective length of isolated members
(1) The slenderness ratio is defined as follows:
A=10/i (5.14)
where 10 is the effective length, see 5.8.3.2 (2) to (7);
i is the radius of gyration of the uncracked concrete section

Detailed information about the calculation and buckling length coefficients in Scia Engineer
can be found in tutorial Buckling lengths.

8.4. Optimize the number of bars in c-s for biaxial calculation

The program calculates and checks all possible arrangements of bars in the cross-section,
independently on the y/z ratio (details below) ans chooses the optimal arrangement where the result of
interaction equation is smaller then, but the closest to 1. It searches for the best ulitisation of the
cross-section.

B Columns
Advanced setting 0 no Design As EN 1992-1-1
Comer design only 8 no Linear calculaion, Extreme : Sedion
Determine goveming ¢... 0 no Selecion : B1

Combinations : CO1
Main reinforcement for selected columns

Optimize the numbero... & yes : i : . :
- - = - - Calc. type | Interaction | Ratio wz | A, Reinf
Properties g X check %] [mii]
» o 3]
[Design As EN 19921-1(1) ~|\B V. / B 98 < 100§ 6832 4298 | 38(28M4%120
P B 99 < 100] 5931 3619|32(24H2x120
B 100 < 100 6931 2941|26(2010%12.0
Name Design As EN 1992-1-1 905/w 270 B 99 < 100 64/36 | 2488 |22(16M0X120
Selection Cument R 905,/ 270 B 99 < 100 6435| 2488 (22(16M0X120
Combinati B 99 < 100] 6436 | 2488|22(16M0X120
Type of loads mbinations <! 205,/w2%0 B 99 < 100 6435 | 2488 (22(168M0X120
Combinations | CO1 hd . Ni:] 99 < 100] 643 | 2488|22(16H0X120
Fitter No - : . |B 99 < 100 6435 2488 (22(16M0X120
- 205/w270
Print explanati, O] 905/ 276 B 99 < 100] 6436 | 2488|22(16M0X120
Ise named joi... O W5/ W 270
Use named cuts O a0e:
Values As total req. =" ?5/""”5 )
Exreme Section | 131w 115
Drawing setup J 1357/w
Section Al = . 1997/ % 115
: Q)
z T
\ o

Pics.71 — Optimize the number of bars for biaxial calculation

Note:
Explanation of a table with reinforcement design results is following. The design says that 8 bars

in one direction and 4 bars in the other direction are necessary. Alltogether 8 pieces because the
corner bars are calculated twice (separately for each direction).
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- z
A il
[ 2 © 2 © ] Bl @ ®© @ |2
- e e - [ »
Cl C: Asy w ety = w | = \f
— Design ol ® & ®|®
[ o B B ] reinforcement —
around axisy
Design As EN 1992-1-1 .
D?mgn
Linear calculaion, Extreme : Global Asz reinforcement
Selecion : B1 around axis z
Combinations ;. CO1
Main reinforcement for selected columns
Member d, Case Ny M, M4 Calc. type | Interaction | Ratio yiz | Aypg infg Reinf g WIE
[m] [kN] [kNm] [kNm] check %] [mnT] \
I':d]
B1 0,000 CO1M1 | 26413] 213.45] 12534 |B 94 = 100 67833 4562 | 12(106x22.0 | 12x22.0{4562) 27

Total number of reinforcement bars
Pics.72 — Explanation of table for reinforcement design

. B Columns
8.5. Advanced setting S ——— p—
Advanced design setting for column reinforcement is C':'""EFF'ESE"" ':""*'-'_’ L no
suitable for skilled users. In 80% of cases it is not necessary Detemine goveming c... L no
to change this setting. Buckling data O no

Optimize the number o_.. [

Pics.73 — Advanced setting for columns

8.5.1. Calculation method

With advanced
setting ticked the user have

the possibility to choose type
of cglculatior?method for yp Eia:ci:al I:uenu:!ing ratio for automatic determination [..| 10

R e e T —rn

Alculation Method

Type of calculation method Automatic determination

column reinforcement
design. Pics.74 — Type of calculation method

When Automatic determination is used, the program decides whether it is the case of uni-axial
or bi-axial bending calculation. This decision is made according to the bending moments proportion,

limit value is 10.

Or you can select from the following methods (which will be used for the design of all

columns). The reliability coefficient for interaction equation can be also set or you can leave it up to the

program to calculate it according to EN 1992-1-1, 5.8.9(4).
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B Calculation Method = NEd; MEd,y HNEd; MEd,z
Type of calculation method [ Atomatic detemination v / asy cam s
Biaxial bending ratio for automatic detemmination |... | Uni-axial bending calculation (sum) ~

B Design reinforcement using (biaxial and ... Uni-axial bending calculation (max) +524,
Area of reinforcement type Bi-axial bending calculation (interagtion formula Y
Nakz zras A rmirfarcamant Imm ™21 [ vz

S
L4 = NEd; MEd,y; MEd,z
" % MEd,y > MEd,z MEd,z > MEd,y As = Asy+As,z
As = Asy As = As2
- [&] oM
MRdz M%dy
F>1.0 F<1.0

: Asy | As

Pics.75 — Types of calculation methods

Comparison and explanation of methods:

There is a column with identical loading and we will demonstrate how the design changes

a) Uni-axial bending calculation (sum) — reinforcement design is done in one direction for
internal forces NEd + MEdy and reinforcement area As,y is calculated. Next the design for
other direction is done (internal forces NEd + MEdz) and reinforcement area As,z is calculated.

These areas are summed.
Main reinforcement for selected columns

Member d, Casze Na M,y M4 Calc. type | Ratio yiz | A;n.q
[m] [kH] [kNm] | [kHm] [*a] [mi]
B1 0000 Co1 | -264 13 180,00 -90,00 TRI24 2142

Pics.76 — Uni-axial bending calculation (sum)

522, 0(3041)

8(8/4 122 0

b) Uni-axial bending calculation (max) — reinforcement design is done in one direction for
internal forces NEd + MEdy and reinforcement area As,y is calculated. Next the design for
other direction is done (internal forces NEd + MEdz) and reinforcement area As,z is calculated.

___ The bigger area from these two values As,y and As,z is chosen.

Main reinforcement for selected columns

Member d, Case M, M, M, Calc. type | Ratio yiz VIE
[m] [kH] [KHm] | [kNm] [*]

B1 0,000 CO1M | -26413( 180,00 -90,008 Um 100/0

B1 257 |CO11 | 25404| 5143) 2571UmM 5050 2

Pics.77 Uni-axial bending calculation (max)

¢) Bi-axial bending calculation (interaction formula) — reinforcement distribution is made in
__accordance with the y/z ratio setting. Calculation according to interaction formula.

Main reinforcement for selected columns

Member d, Case N4 [ M,y Calc. type | Interaction check | Ratio yiz | A, Reinf,.q Reinfy
[m] [kN] [kNm] | [kHm] %] [*a] [mni]
B1 0,000 CO11 | -26413| 180,00| -9000QB 99 = 100 75125 3041 Bx22 003041)

Pics.78 — Bi-axial bending calculation (interaction formula)
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Uni-axial bending R Uni-axial bending Bi-axial bending calculatipn

calculation (sum) Eh calculation (max.) 173 (interaction formula)  f
e =g »| | ® . B | | # 2 B |
E ey = v e
o 2 & & g 5 =
= z = z z g 5
N Te 5 » 1® ® ® & B | B B

2%

.‘:Sgi |

=R

—— - !,1_, ) \6-:&]

\‘55%

Pics.79 — Compare of reinforcement design in steel column for each method
Reinforcement distribution ratio:

cl1) The ratio can be set to Automatic — then the stress in the first and the second direction is
calculated. These stresses are divided and reinforcement is located on the basis of this ratio. For
bi-axially symmetric cross-section it is the ratio of bending moments.

N
_ 140 CONCRETE (JOVER 30 mn

B Ratio y/z A 8 ® ) 3]
Ratio type Automatic £ £
Ratio y/z [] 0.50 2 =
Limit stress ratio y/z [-] 4,00 OEd,z : 5

3 =Y

Myd / Mzd=r & 5
5 A v/} SEdy g 2

180/90=2=>8/4=2 ) - & bl ®

Design As EN 1992-

Linear calaulation, Extreme : Se
Selection : B1

Combinations : CO1

Main reinforcement for selected colum

Member d, Case N, M, M., | Calc. type | Interaction | Ratio y/z \ Reinf, Reinf,,
m] [kN] | [kNm] | [kNm] check %] M
[%] &

B1 0,000|CO1/1 | -264,13| 180,00| -90,00(B 99 < 100 75R5| 3041 8(8/4)220 8x220(3041)
B1 0514|CO11 | 26211| 154,29| 77,14 (B 85 < 100 7525 3041§ 8(2/4)220 J8x22,0(3041)
B1 1,029 [ CO1/1 | 26009 | 12857 64,29 |B 71 < 100 75R25| 30414 8(8/4)220 §8x220(3041)
B1 1543 |CO11 | 25807 | 102,86| 5143 (B 91 < 100 50550 (  1521° =ermmEZO=T 4x22,0(1521)
B1 1800 CO1/1 | 257,06| 9000( 4500|B 80 < 100 50550 1521 | 4(44)220 |4x220(1521)
B1 1800 (CO1/1 | 25706| 9000( -4500|B 80 < 100 5050| 1521 | 4(44)p220 |4x220(1521)
B1 2057 |CO11 | 25605| 77,14| -3857 (B 68 < 100 5050 | 1521 [ 4(44)220 |4x220(1521)
B1 2571|CO11 | 25404 | 5143 2571(B 46 < 100 5050 1521 | 4(44)220 |4x22,0(1521) |
B1 3086|CO1/1 | -25202| 2571| -1286(B 23 < 100 5050 1521 | 4(44)220 |4x220(1521)
B1 3600 CO1/1 | -250.00 000 0.00 | NIA 5050 320 4(4/4p220 |4x220(1521) |

Pics.80 — The ratio for reinforcement design and automatic setting
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Note:

If the limit stress ratio is reached you will get a warning in the calculation informations.
Bl Ratio y/z
Ratio type Automatic

Limmrdiny/z[-l m

Myd/Mzd=r

180/36=5 =>20/4=5

Design As EN 1992-1-1

Linear calculation, Exreme : Sedion
Selection : B26

Combinatons : CO

Main reinforcement for selected columns

Member | d, Case N, M, M,, |[Calc. type | Interaction Ratln%Wﬂlm Reinf,, WIE
[m] [KN) [kNm] | [kNm) check [%] [
[%]

B26 0,000 |[CO1/1 | -26413| 180,00| -36,00|B 62 < 100 90M10 20(20/4316,0 J20x16,0(4021) 245
B26 0514 [CO11 | 26211 154,29| -3086 |B 54 < 100 9010 20(20/4516,0 J20x16,0(4021) 245
B26 1,029 |CO1/1 | 26009| 12857 | -2571|B 45 < 100 90M10 20(20/416,0 §20x16,0(4021) 245
B26 1543 |CO111 | 258,07 | 102,86 2057 |B 36 < 100 9010 20(20/4316.0 §20x16,0(4021) 245
B26 1,800 |CO1/1 | 25706 9000| -1800|B 95 < 100 5050 , 4x16,

B26 1,800 |CO11 | 257,06| 9000 -1800|B 95 < 100 5050 4(44)16,0 Jk’rﬁ’%ggi;/

B26 2057|CO1/1 | -25605| 77,14| -1543|B 81 < 100 50550 ; 4x16,0(804)

B26 2571|CO11 | -25404| 5143| -1029|B 54 < 100 5050 4x16,0(804)

B26 3086 CO1M1 | 25202| 2571| -514|B 27 < 100).50’ 804 | 4(44)16,0 4x16,0(804)

B26 3600/ CO111 | 250,00 0.00 0,00 | N/A ] 5050 320 4(44)x16.0 4x16,0(804) 2
wamings_and erl for_ members

Member No.| Type Description

B26 2 |Warning fent area was designed according to min. required reinforcement percentage.

B26 163 | Warning

L

B26 245(¥arning  |An unusual design situation encountered: the stess rafio y/z exceeds the preset limit or the required
I_ Ieinforcement is hardl 3cceptable_Please check the conaete setup!

26 860 Error No seleded cuts were found

Pics.81 — The ratio for reinf. design and automatic setting and crossing limit value for ratio

c2) The ratio can be set manually. The program tries to fulfill the ratio condition. If this
is not possible program designs new ratio which is as close as possible but which satisfies

the check.
7
iy
| P AERIBD® BB
- —fY
& Ratio y/z = o
Ratio type
Ratio y/z [-] e =
Limit stress ratio y/z [] P ERRIRBO PRI
Main reinforcement for selected columns ;
M, M, Calc. type Ratio yiz | A,,. Reinf,, Reinf, WIE
[KNm] | [kNm] %] [mnT]

“Eralation versior "Svslustion version' “Svalustion versior' “Eval
3217 | 16(164x16,0 | 16x16,0(3217)
3217 | 16(164%16,0 | 16x16,0(3217)
3217 | 16(164x16,0 | 16x16,0(3217)
3217 | 16(164x16,0 | 16x16,0(3217)

Pics.82 — The ratio for reinforcement design and manual setting

¢3) From user reinforcement — usable for example in the case of additional
reinforcement design when there is some real reinforcement in the member already and you
want to use the same ratio.
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B Ratio y/z

Ratio type

Ratio y/z [-]

Limit stress ratio y/z []

Main reinforcement for selected columns

Member | d, I N, | M, | M, |Calc. type | Interaction check | Ratio y/z| A, — | Reinf,,, | Reinf,,

L [m] [kN] [kNm] | [kNm] %] %] [m [m

i “Evalustion version “Evalustion version' “Evalustion version' *Evaluetion version' *Evalustion version' “Svalustion version' “Evalustion version “Evslustion “Sralustion version' “Svalustion version' *4
B26 0,000| 264,13 | 180,00| -90,00|B 94 < 100 7525| 1608 1608 | 8(8/4x16,0 |8x16,0(1608) +
L 8d16(B 600C)
7

z

Pics.83 — The reinforcement ratio and manual setting
Comparison:
The function of reinforcement amount optimization and design according to bi-axial bending

(interactive formula) with automatic y/z ratio.
With optimisation the program tries to find 100% utilization of the cross-section.

B [Columns |
Advanced setting O no
Comer design only 0O no
Detemine goveming cross-section beforehand O no

M oa

Optimize the number of bars in c-s for biaxial calcul... B yes

Design As EN 1992-1-1

Linear calculaton, Extreme : Sedion
Selecton : B1

Combinations : CO1

Main reinforcement for selected columns

Member d, Case N, M, M, Calc. type\ Interaction | Ratio y/iz | A, Reinf,, Reinf,
[m] [kN] | [kNm] | [kNm] Cthk [%] [mn]

.‘._‘m*.-\'m version ‘m__'m version' *Svalustion version “Evalustion version' "Evaiustion version *E [‘f.rlv yersion “Evalustion version 'Em!mm *Evaiustion version’ ’w
B1 0,000 CO1/1 | 264,13 | 180,00 ( -90,00 (B <1 8020 3142 [ 10(10/4»20,0 | 10x20,0(3142)
B1 0514 (CO1/1 | 26211 15429 | -77,14|B 98 < 100 7525 2513 | 8(8/4)20,0 8x20,0(2513)
B1 1,029 (CO1/1 | 26009 128,57 | 6429|B 98 < 100 67/33| 1885 | 6(6/4)20,0 6x20,0(1885)
B1 1543 |CO1/1 | 25807 10286 5143 (B 79 < 100 67/33| 1885 | 6(6/4)20,0 6x20,0(1885)
B1 1800|CO1/1 | -25706( 9000( -4500(B 90 < 100 5050 | 1257 | 4(4/4)20,0 4x20,0(1257)
B1 1800 |CO1/1 | 257,06| 9000| 4500(B 90 < 100 5060 | 1257 | 4(4/4)20,0 4x20,0(1257)
B1 2057 CO1/1 | 25605 7714| -3857|B 77 < 100 5050 | 1257 | 4(44)20,0 4x20,0(1257)
B1 2571|CO1/1 | 25404 5143| 2571|8B 52 < 100 5050 1257 | 4(4/4)20,0 4x20,0(1257)
B1 3086 |CO1/1 | -25202| 2571| -1286|B 26 < 100 5050 | 1257 | 4(4/4)0,0 4x20,0(1257)
B1 3,600 CO1/1 | -250,00 0.00 0.00 |N/A 5050 320 4(4/4)20.0 4x20.0(1257)

Pics.84 — Optimize the number of bars in cross section for biaxial calculation

When bi-axial bending calculation (interactive formula) with automatic y/z ratio is to be used and
optimization is turned off, the program tries to fulfil only bars distribution ratio condition.
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B Calculation Method
Type of calculation method

Biaxial bending ratio for automati...

Design As EN 1992-

Bi-axial bending calculation (interaction fomt v

10

141

A—1]

Ratio y/z

=]

Limit stress ratio y/z [-]
Linear calaulation, Extreme : Sedion
Selecion : B1
Combinations : CO1
Main reinforcement for selected columns
Member d, Case N, M, M., | Calc. type | Interaction | Ratio y/z fime Reinf, Reinf,
[m] [kN] [kNm] | [KNm] d;f!}* [%] [mn]
*Eyalustion version ’Sm‘u\_:m version ‘Sm‘u\__'m version’ M&:.’m version® ‘Em'u\__’r:n version’ “.‘vm_"l;v Brsi) ion' *Svalustion version’ ‘5:&5@1 varsion' “Evalustion ve
B1 0,000 | CO1/1 | -264,13| 180,00| -90,00|B 76 < 4398 | 14(12/6%20,0 | 14x20,0(4398)
B1 0514 |CO1/1 | -26211| 15429| -77,14|B 98 < 2513 | 8(8/4)20,0 8x20,0(2513)
B1 1,029 (CO1/1 | 26009| 12857 | 6429|B 81 < 2513 | 8(8/4)20,0 8x20,0(2513)
B1 1543 (CO1/1 | 25807 | 10286| 5143 |B 65 < 2513 | 8(8/4)20,0 8x20,0(2513)
B1 1,800 (CO1/1 | 25706| 9000| 4500(|B 90 < 1257 | 4(44)0,0 4x20,0(1257)
B1 1,800 (CO1/1 | 25706| 9000| -4500(|B 90 < 1257 | 4(4/4)20,0 4x20,0(1257)
B1 2057 |CO1/1 | 25605| 77,14| -3857|B 77 < 1257 | 4(44)20,0 4x20,0(1257)
B1 2571|CO1/11 | 25404| 5143| 2571|B 52 < 1257 | 4(4/4)20,0 4x20,0(1257)
B1 3086|CO1/1 | -25202| 2571| -1286|B 26 < 1257 | 4(44)0,0 4x20,0(1257)
B1 3,600 | CO1/1 | -250.00 0.00 0.00 | N/A 320 4(4/4)20.0 4x20,0(1257)
Pics.85 — Bi-axial calculation and ratio bars of reinforcement is set to automatic
Trick:

The list of all warnings can be found in Setup/Concrete solver.

= Czech CSN-EN Na Name Czech CSN-EN NA
£ Concrete B |Concrete
[+ General General
- ULS B uLs
- SLS @ sLS
&) Detailing provisions - Detailing provisions
E Helnfucerpent and rem!orloernenl de; Reinf it and reinf
oo™ || Cuton et
E Wamings and erors
Check value for sections where the v[|. User defined value -l
User defined value [-] 3.00
Waming and emor ]
-
Warning and errors
ling/emors nu Type Description
11 Off Calculation successful. There are neither wamings nor emors
(2 |2 Waming The main reinforcement area was designed according to min. required reinforcement percer
T 3 Waming The waming has not been specffied yet
4 |4 Waming No or zero intemal forces found in the section
5|6 Waming Shear force camed by concrete. No shear reinforcement required

Pics.86 — List of warning and errors

When warning arises design or member check is done anyway and the warning is displayed at
the end. When error arises design or member check is interrupted and user defined value is marked
red.

Every warning or error can be displayed by action button Calculation info. This button is
available for all below highlighted checks and designs Pic.87.
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Concrete a X

J&) Design defaults
=-TF 1D member
~[]$ Member buckiing data
TP Member data
(9 concrete slenderness
= {1 Redes (without As)
-/@X New reinforcement
il New stirrups
& New longitudinal reinforcement
Ek Edit reinforcement in section
“+—, Add transverse bending reinforcement
{1 Export reinforcement to CAD
= Automatic member reinforcement design
F Member data
EF Reinforcement design
T Cross-section characteristics
¥ Internal forces
Member check
=B\, Check of non-prestressed concrete
B Overall check
IE Crack control
F Check response
£ Check capadity

1.7 Detailing provisions

wamings and errors

Design AsEN1992-1-1(1)  ~| B V7
& =
Name lDesignAsEN 1992-1-1
Selection Curment Rd
Type of loads | Combinations R
Combinations  CO1 ;]
Fiter No R4
Print explanati... O
Use named joi... O
Use named cuts
Values As add. req. L‘
Extreme Section Rd
Drawing setup il
Section Al hd

for members

Member |

*Eealuelion version’ *Gralvslion version’ *Greluslion version “Greluslion version’ “Bralustion version’ “Geeluelion version’ “Geluslion version’ “Sealustion version’ “Greluelion version  “Graluslion very

No. [ Type |

Description

B1 2 |Warning [The man meinforcement area was designed according to min. required reinforcement percentage.
B1 163 |Warning |[The profile diameter of the shear reinforcement is lesser than permited

B1 240|Warning | Caloulation of the shear in construdion joint is not required by the user

B1 860 | Ermor Mo selected cuts were found

Pics.87 — Information about calculation
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9. Check of non-prestressed concrete

=B, Member check
eck of non-prestressed
Bt Overall check
IE Crack control

F Check response
—l— Check capadty
§J. Detailing provisions

Pics.88 — All checks for 1D member
9.1. Check capacity (interaction diagram)

For this check real reinforcement in the member is necessary.
Settings that influence this check are present in Setup/Concrete solver.

| Czech CSN-EN NA Name Czech CSN-EN NA
=J- Concrete B Concrete
=) General General
+)- Calculation B ULS

= B Interaction diagram

Detad Vertical division [-]
=+ Details - ==
H 3
Anchorage check Caorke chvisins H

Rearinn rherks

P AE RS
e
-
s T
/ f
¢ n
fomp— 1
H “
. .
4
\ ~
% — —
N - —
v
.
P he
N

Pics.89 — Division of interaction diagram

Division of strain — calculation precision for one diagram branch. The value means how many
times the strain plane is readjusted from the position of section under full compression to the position
of section under full tension.

Vertical division - number of directions in which the diagram is calculated.
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Horizontal division — the value affecting the accuracy of vertical sections; because branches
of the diagram are not generally planar the calculation of vertical sections is based on horizontal

sections.

There are 5 methods for check capacity- First three (Nu, Mu, NuMu) concern vertical section

of the diagram. Methods Muy and Muz concern horizontal section of the diagram.

Czech CSM-EN NA
=) Concrete
+- General

=-U
Interaction diagram

=) Details
- Anchorage check
Beaiing checks
Punching

+-5L5

- Detailing provisions

+- Reinforcement and reinforcement design

Cross-section characteristics

Name Czech CSI
E Concrete
General
B8 uLs
E Interaction diagram

Division of strain [-] 200,00
Vertical division [] 36,00
Horizontal division [] 100.00

B Shear
E Details
E Punching
@ SLS

Pics.90 — Vertical methods for check capacity Nu, Mu, NuMu

Methods description:

Method Nu — we assume that Md is constant and thus search for normal forces at ultimate
limit state parallel to normal force axis.
Method Mu — we assume that Nd is constant and thus search for bending moment at ultimate
limit state parallel to moment axis.

Method NuMu — we assume constant eccentricity, a straight line is drawn from the origin and

we search for internal forces at ultimate limit state on this line.
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Czech CSN-EM NA Name Czech CSI
= Concrete B Concrete
[ General (General
B8 uULs
B Interaction diagram /
Division of strain [ 200,00
Vertical division [-] 36,00 r//
m,;ncl'.\olag: ":;BCR Horizontal division [-] 100,00 ',f
Pu :"“‘-"3 ek WMethod of check M /
was Shear 7
§ il %

[} Detaling provisions & Details - \

[+ Reinforcement and reinforcement desian B Punching ___A,\__————b
Cross-section characteristics E SLS Muz \
S . P, N

- \
P
e ~
P
T iy Umiy
i N
- EN
aJld \."
/ My
< 4
N\ /
\ 7
/
\\ rd
‘\ //
\ S
\\‘/ e

Pics.91 — Horizontal methods for check capacity Nu, Mu, NuMu

Method Muy — we assume constant Mdz and search for limit bending moments horizontally

with y axis.

Method Muz — we assume constant Mdy and search for limit bending moments horizontally

with z axis.

If you choose the value for check capacity as “Check value” all of checks hidden under this
possibility are made and the worst case is displayed.

Concrete % Pproperties %
15 Design defauits (Check capacty EN 199211 ~ |\l V7 /7
= "E 1D member e x
0 ven hl er buking data Name Check capaciy EN 1992-1-1
T M: datz Selection Cument |
wﬁg) Rede ete_s:ndemess Type of loads  Combinations hd
o eoes (qu out As) ) Combinations | CO1 -
w-F Automatic member reinforcement design Taer o —
B Cross-section characteristics > - hd
TF Internal forces rint explanati... 1
~%F Member design - Design Values Check value |
=By Member check Exreme ' R
=By, Check of non-prestressed concrete Dra o]
| - Overall check Secti Al |
Rdl’ﬁh 22>
Calculation info 33>
Concrete setup 33>
New reinforcement >3
Single Check PSS Y
Preview 33>

Pics.92 — Checking interaction diagram

=

Vzu - shear check. Shear check is not implemented for columns, details are in chapter 9.2.2.
Tu —torsion check for beams. This check is turned off as default because it takes much
calculation time. You can activate it for each individual member in member data. Details about torsion

check are in chapter 9.2.3.
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Czech CSN-EN NA
=- Concrete
= General
- Caleulation
Genedal|
Columns
Beams
2D stiuctures
= ULS
Interaction diagram
=) Shear
1D stuctures
2D stuctures
Construction jomnt
= Details
Anchorage check
Bearing checks
Punching

1[TName Caech CS! | Properties | o x
B Concrete igmuu 1D data (1) ~Rba
B General -~
B Calculation Member 87 -l
e — e =
Number of teration steps 100 Advancedm... B
Precision of teration [%] 1 @ Minimal c... ¥
Limt value for checks [-] 1,00 E‘%E?BSOOC =
User defined and end sections only O no ) ==
Concrete area weakened by reinfo... O no s
Concrete area weakened by prestr... O n« Way of cal.., Accordng to formula 9.1 v |
acdesics calS iitias of B Stimups
Matea B 6OXC =l
eck shear of construction joint Em” L] L,E
Calculation of addtional force cau... None User defn. O
B Limit bending pressure zon... Number of .. 2
Automatic calculation (steel yield ... B yes User defin.. O
Width for
T =
B Torsion
Designich.
Diameter .. 8.0 =l
S —— E

Pics.93 — Switch on the torsion check

Nu, Muy, Muz — output changes according to your chosen method, for example setting for Mu

method is following:

Properties

oy e ) V.

2 x

@ »
Name Check capacity E...
Selection Cument il
Type of loads | Combinations |
Combinations | CO1 hd
Filter No <
Print esplanati... O
Values I Myu i -2
Extreme Memb | < .
Drawing setup o]
Section Al [<

Check capacity EN 1992-11

Czech CSN-EN N&
= Conciete
- General
=) Calculation
General
Columng
Beams
2D stuchures

Interaction diagram

Normal force Bending
Linear calculafion, Extreme : WMember
S 51
Combinations : CO1 g
Method of interaction diagram for selected members
Member Case eck type M, M, YN, (.4 Y™, | Check,,, | Check
[m] Nl | [kNm] | [kNm] | [kN] [khNm] | [khm] [
N, M, M, N M. M., Check,,,
/ [kN] | [kNm] | [kNm] | [kN] [kNm] | [kNm] [
*Bvalustion version “Tvalustion version "Tralusli o “Cyblustion version “Erelustion version’ "Srelustion version  “Sralustion versior’ "Evel versior 5 jon version® £
B1 0,000 [COM1  |My ¥ ¥ -264,13 | 180,00 | -90,00 | -26413 | 205,31 | -102,65 088 |OK
-264,13 | 180,00 | -90,00 | -264,13 | -205,26 | 102,63 1,00

Using method for check

Pics.94 — Check capacity for whole member

For detailed check action button Single check is suitable. You will be asked to select a
member. Any section along the beam can be viewed and checked, selection is made either by double-
click on the requested position or by buttons with arrows.
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Properties X Single cross-section ' l I

WY
U

Name | Check capacity EN 1992-1-1
Selection Current

Type of loads | Combinations
Combinations | CO1

Fitter No

Print explanati... O

Values Myu

Extreme Member
Drawing setup

Section Al

Calculation
Step / position
05 1.8
] 8
[¥] automatic <
recalculation redraw ;‘ ‘ : ‘ ‘ : ‘ ‘ :
Selected section - . : .

051
1.03
- 54
=]
—=1]2.06

| -...||257
---|[3.08
3.60

RARARAK!

Refresh
Caleulation info
Concrete setup
New reinforcement
Single Check
Preview

Pics.95 — Controls for single check

Then you can display detailed values of the check.

Load

VU (25T 1, 2049, 125

Umax (-257.1, 2044, 102 4)
E2511,.90.0
“s\Umin (-257.1, 204.9,7102 5)
G
\
¥ (T 1,000} 450
|
e ]
/
']
/
/
/
4
/

o (25T 1, 2049, R0

Cross-section | Loads | Vettical section | Horizontal section | Interaction diagram | s

Z
Svum
AN

a

o
=

R
-
~
Y

200 mm

x (2671, 2040, 102.4)

v

400 mm

200 mm

Concrete: C30
Shear width bw
Stirrups: 2x B |

Pics.96 — Single check for check capacity

Trick:

If you want to find an extreme value on the member, select “Extreme section” in the combo box
and press Clalculation button. Program fits the check into the most exposed section automatically.
This feature is available for all kind of single checks.

41



Single cross-section

il

Calculation

Step / postion

0.5 0
automatic
recalculationredraw

é
g
3

Trick:

8.00

0.51
1.03
1.54

1.80
2.06
257
3.09
3.60

Cross-section | Loads | Vettical section | Horizontal section | Interaction diagram |

1
1

S

2x B 800C (28

400 mm

1
1

| 200mm | 200mm |
1 400 mm 1

2x B 800C (28

Concrete: C30/37
Shear width bw= 400 mm
Stirrups: 2x B 800C (8) Dist= 284 mm

Pics.97 — Extreme section

If you want to change any parameter that is involved in the check during the assessment click on
Code setup button. Dialogue with all code parameters applied in particular assessment only appears.

Single cross-section
Calculation
Step / position
0.5 0
— W= = [ o - ) T o o I~ @ o
<< | | >> <| |> =] I =] H @ o (%] =] =]
recalculationredraw : ' : : : : : :
T——— - : : H : : : ' :
Calculation
Cod Crosssection | Loads | Vettical section | Horizontal section | Interaction diagram |
—pra—— T
C—— . T
Concrete setup —_—
e — _u
Bl | Type of members | =) Czech CSN-EN N& Name Czech CSN-EN
1D = = Concrete E Concrete
= Type of checks - General E General
ULS capacity ~ Concrete B [Concrete |
-~ Mon-prestressed reinforcement E National annex
= Caleulation B EN_1992_1_1
- General o =
| 'g“'“‘"'”‘ Values [} 150/1.20
] ULS - beams B fck_max - maximum valu. ..
- General e 90.00
L Interaction diagram g ﬂ'la_cc - coeff. taking ... -

Pics.98 — Code setup
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Trick:

Another interesting option is output setting (Change of setup button). You can arrange what
exactly you do need in the output here. Again, this option is available for all kind of single checks.

Calculation
Code setup Cross-section | Loads [ Vertical section ] Horizontal section | Interaction diagram |
y - l Y
P Mys, > Output settings
264 1264 | kN
N s e Precision of output Calculation of eccenticities, recalculation of internal forces
M |25 kN Decimal precision (0-4) | Explanation of values
= kN V| Results of calculation
Mx kNm Check of cross-section loaded by Vz + Mx
- i Input (V] Explanation of values for check
My |18 khm V] Global input [V] Check resuits
Mz  [op kNm || Explanation of concrete symbols
- [V] Concrete material ;
Calculation V| Explanation of reinforcement steel symbols l:.‘,hesck gl o secion badec by N siky s e
|| Reinforcement material = ummaly'
|| Explanation of values for check
: Detailed results [V Check results
W | Picture of cross section [V] Explanation of values for global check
Size of the picture 30 % V] Global results of check
V| Picture of vertical section of interaction diagram Results of calculation info
B Size of the picture 30 % \V| Explanation of calculation info
|| Info number
Document V| Picture of horizontal section of interaction diagram
Size of the picture 30 % Select all |1 Al explanations ]
|V] Explanation of table of anchorage length Unselect.oll 1 [ o sxplaoainos ]
[¥] Anchorage lengths [ 0K ] t Cancel ]
Pics.99 — Setting of the output
References to code articles are also shown in detailed output.
B " Preview -
B&S || a0 s - | T defaurt - 8
Check according to EN 199211
Input data & safety factors, calculation settings
Description [ Value

Hrmlution version Leluelion version’ Haeluslion version’ Gaeluslion version’ Heeluslion version’ "Geeluslion version

Hrmletion version’ “Grelustion

Concrete

gamma_c per - partial factor for concrete, ULS, persistent

and transient design situdtion (2.4.2401)

gamma_c_acc - parfial factor for concrete, ULS, acddental

design situation (2.4.24(1))

fck max - madmum value of the characteristic cylinder strendgth (3.1.2(2)F)
alpha_cc - coeff taking account of long term efeds on

the compressive strenath (3.1.6(1)F)

alpha_ct - coeffl taking account of long term effects on

the tensie strength (3.1.6(2)F)

alpha_cc - coef taking account of long term efeds on

the compres. strength (3.1.6(1011F)

alpha_ct - coeffl taking account of long temn effects on

the tensie strenath (3.1.60102F)

55(4)

alpha_ccpl - coeff. taking account of long term effeds

an the compressive strength for plain or lightly reinforced concrete (1231010
alpha_ctpl - coef. taking account of long term effeds

an the tensile strenath for plain or lightly reinforced concrete (123117
Non-prestressed reinforcement

gamma s per - partial factor for ULS, persistert design situation (2.4.2.4(1))
gamma s acc - parfial factor for ULS, accidental design situation (2.4.2.4(1))

eps udieps uk - ratio of desion and charactenstic sftrain limit (3.27(2))
Pics.100 — Details of output

15

12

90 MPa
1
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9.2.

Check response

For this check real reinforcement in the member is necessary. If you choose the value for check
response as “Check value” all of checks hidden under this possibility are made and the worst case is

displayed.
Concrete B X Properties 7 X
[Check response EN 1992:1- ~| V&1 V7 ¢
Jf& Design defauits
=-TF 1D member & =
~[1%, Member bucking data [ Check response EN 1582-1-1
" Member data Selection Al
Ilg Concrete slenderness Type of loads | Combinations
@[] Redes (without As)

ep
ep
ep
Vz
Tu

Vrdi

SaT _Details

@5 Check of details
[€=] Bill of reinforcement

(=-2= 2D member

(2= Member data
Member design

L_F@¥ trtarnal frrrac 1€

S cC
S SC
S st
u - shear check

- tosion check

9.2.1 Strain check

(- Automatic member reinforcement design
"'u Cross-section characteristics

(3 Support zones - Standard beam end zol
i o

Combinations | CO1
Fiter

Use named joi...
Use named fib...
Use named C
Values
Extreme |
Drawing setup
Section

[RARAEAK!

Pics.101 — Check response

- compressive strain in concrete check
- compressive strain in reinforcement bars check
- tensile strain in reinforcement bars check

- shear check at the interface

Pics.102 — Horizontal joint

If you choose more components you can display more check in the same time.

Properties a2 x

[k rorso B0 9521 <] 8 V.
e a

Name: Check response EN 1952-1-1
Selection Al
Type of loads
Combinations
Fiter
Print explanati... O
Use named joi... O
a
-

[RARARAE]

Use named fib...
Use named C..
Values

Check value

-

™

[° [

eps st

Pics.103 — Displaying of strains for concrete and reinforcement.
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Check response EN 1992-1-1

Linear calculation, Extreme : Member
Selection : All

Compressive  Compressive  Tensilestrainin
strainin strainin reinforcement

Combinations - CO1 concrete reinforcement  bars
Method of limit strain for selected members bars \
Member d, Case Fibre N Mo [ Ye, [Foe, e, Check_, | Check
[m] [kN] [kNm] [1e] [1e4] [1e<4] -]
N, M ) o g, g, Check,
[kH] [kr]'m] MP3] Pa] | [MPa] 1
Fvaluation version® “Evaluation version® “Evaluation version® “Evaluation version® “Hvaluation ! *Fvaluation version® “Evaluation version® *Evaluation
B6 0,000 | CO1M1 1 937 | -7297 -6,6 45 152 0,19 | OK
937 | -7297 -7, 900| 3049 1,00
B6 2,000 | CO1M 5 937 7,79 -6 34 21,1 0,18 |OK
937 |/ 57,79 -7 677 4210 1,00
Compressive Compressive/ Tensilestressin
stressin stressin reinforcement
concrete reinforcement bars
bars
Pics.104 — Table of strain for concrete and reinforcement
9.2.2. Shear check
Shear check is affected by the setting in Concrete solver.
-Czech CSMH-EN NA Name Czech CSN
- Concrete E Concrete
-I- General General
=1~ Caleulation B uULs
General & Interaction diagram
Columins Bl Shear
Beams T
ULS <D structures Distance with full resistance from o...

" Construction joint
= Details
- Anchorage check
" Bearing checks
- Punching
-- SLS
Creep

E Angle between the concret ...
Type of input theta
E Web
theta [deg]
cot theta)

Compression flange
theta [deg]

cot {theta)

Tension flange

theta [deg]
cot {heta)

Pics.105 — Angle theta

Design shear force calculation is influenced by angle theta. This is an angle between the
concrete compression strut and the beam axis perpendicular to the shear force. It can be defined in
degrees or as a contangent.Angle theta may be variable with the height of the I-profile beam, therefore
you can set different values for web, compression and tension flange. Design force is calculated

according to formula 6.8 from EN 1992-

1-1.

45



/ . Fg V(cot - cota)

2z N M
:l —f—t"1z = 0.9d 'ﬁ
Ty

2z v

:@f’ i‘T'i Fu

Pics.106 — Parameters for shear calculation

Limit values of this angle can be found in the national annex.

theta_min - min. angle betw...
Yalue [deqg]

theta_max - max. angle bet ..

Walue [deqg]

theta_min_c - Minimal angle. ..

Walue [deg]
theta_min_t - Minimal angle ...
Yalue [deqg]
theta_max_f - Maximal angl. ..
Walue [deg]

Pics.107 — Limit for angle theta according to national annex

Another coefficient that affects shear check is a coefficient taking account axial compressive
stress. It influences the calculation of maximal shear force which is the element able to resist. The
value can be specified as follows:

Czech CSN-EN NA N .
T K — Note 3: The recommended value of a, is as follows:
5 General General 1 for non-prestressed structures
B okt T — (1 + oxplfeg) for 0 < gep < 0,25 fig
eracti

Cohams O Shenr 1,25 for 0,25 fog < 0 < 0,5 fg

Beams . < <

T ves B 1D structures 2,5(1- oglfea) for 0,5 feg < oep < 1,0 fog

Distance with full resistance from o... 0.

UL B Angle between the concret...

. Shear Type of input theta
1D struchues e ‘:’"’N : B Alpha_cw (non-prestressed structures)
SUUCIUES theta [deg. 1.00
Construction joint cot theta) Value E] )
- Details El Compression flange B Alpha_cw (prestressed structures)
Anchorage check theta [deg] Formula Formula
Bearing checks cot theta) =
Punching Bl Tension flange B |k - shear calculation factor for plain an... |
= SLS theta [deg] 4 Value [ 150
Cieep cot theta) 15 [] —_ = -
Crack prock _ Coeticient 12K Beeount B k1-coefficient for calculation sigma_Rd...
Code Dependent Deflections [Coefficient taking account axial comp: gsive stress); ¢ Value [] 1,00
—1. Natailn renizinne

value alpha_cw by national annex
user input of alpha_cw

automatic calculation accordirg to User input of alpha_cw [] 1,00

Pics.108 — Options for calculation coefficient, which takes axial compressive stress
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Properties

Check response EN 19921 | \f§ /

&

I x

x

Name
Selection
Type of loads
Combinations
Filter

Print explanati...
|Jse named joi...
lge named fib...
Use named C... J0]

Check response EN 15952-1-1

Al

Combinations
co

Mo
O
O
O

Lelefele

Drawing setup
Section

Al

Values I Vzu - I
BExtreme emDer d

Check response EN 1992-1-1

-

255,54

o
Il
u
[
I
Pics.109 — Displaying check of shear
Design shear resistance of The shear

Cross section

Linear calculaion, Extreme : Member al area of section in elements without resistance with
Selection - All shear shear reinforcement shear
Combinations : CO1 reinforcement reinforcement
Check of shear for selected members \
Member d, Case N stir dist diam. = Vaes | Vee || Check,,, | Check
[m] [kN] [mm] [mm] [mn¥/m] [kN] [KN] [-]
Neg transv dist Vidmax Check, Methad
[kN] fmmj %’[km -
“Svalustion version *Svsiustion versior “Evalustion version’ *Evsiuation version’ "Evalustion version® *Svalustion ion *Evalustion version’ *Svalustion version “Evalustion version' *Svalustion version
B6 3,000 | CONM 83,68 100 8,0 1005 5492 | 256,54 033 |OK
937 232 640,20 1,00 formula 6.2ab)
EN1992-1-1
B6 1,000 | CO1/1 8368 100 8,0 1 5492 | 256,54 033 |OK
937 232 640,20 1,00 formula 62ab)
EN1992-1-1

Maximum design shear force that can be carried without web failure/
Pics.110 — Preview of check of shear

9.2.3. Torsion check

All cross-section types can be subjected to torsion check. A few steps need to be done before
performing the check:
a) Tick the check in Setup/Concrete solver or in member data because it is deactivated as
default because of long calculation time. See pic. 90.

b) Stirrups need to have the property that it is used for torsion check.
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Stirrup shape

B
2
—y
[ Delete ] [ Delete all
Name ~ |S1
Paosition number 1
3 1 Profile [mm] 2.0
Color I
MNumber of vertexes |4
Closed &
Shear in joint [ yes
——————
%+
Analysiz model
Shear calculation
Stirrup User defined points Mumber of cuts 2
femodge ndex il Nlvee Rela Pbso mml From Diameter of mandel 4 dzs
Automatic Picture properties
Diameter Draw corners points
an 0t Texts & Points scale 0.5 =
4 n
Add Delete Delstz al ( Riedraw |
Pics.111 - Setting of stirrup for torsion calculation
Properties 3 x
|Check response EN 19521 ~ | W& W -
[Fal
& = =
e
MName Check response EN 1552-1-1 =
Selection Al hd e
Type of lnads | Combinations hd
Combinations | CO1 d
Fitter No hd r®
Print explanati... O
Use named joi... O
Use named fib... O
Use named C. gum
Values Tu = e
Extreme w
Drawing setup _| “gx
Section Al hd =
in
|° |

Pics.112 — Check of torsion for whole beam, output display
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Design torsional resistance without
torsion reinforcement

Check response EN 1992-1-1

Design value of maximum torsional

Linear calculaion, Extreme © Member moment which can be sustained
Selection : All 9
Combinations : CO1 Area of transverse reinforcement for
Check oftorsion for selected members / torsion calculation
Member d, Case T, I AS Tres | Check,, | Check | WIE
[m] [kNm] [kNm] [kNm] [mn¥/m] | [kNm] [-]
Va Vl’d ° VR: max As: Ched(n
[kN] [kN] [kN] F[’mm?] [-]
*Evalustion version *Evalustion version' *Evalustion version' “Evsl version “Evaiuplion virsion' *Evalustion versio *Evalustion version' *Svalustion version' “Eralud
B6 3250 |CO1M1 25,00 95 81,59 503 51,01 049 | OK 189
-104,60 3,13| 637/39 829 1,00
B6 0,000 (CO11 25,00 2095 81,69 503 51,01 049 | OK 189
108.28 6313| 637.39 829 1,00
Design shear resistance without shear I Area of the Iongitudinal\Design torsional
reinforcement Design value of maximum shear relnforcement fpr re_S|stance moment for
Ioioa which canbs suslsined torsion calculation reinforcement
Z Asl,req ; .fyd ok I Ed 2 A ol I, Ed VEd 1
= -cot S — W, + X e
u, 2-4, ‘A, n -z f}w, -CO

Pics.113 — Preview of check of torsion and used formulas

The check proceeds in compliance with method:

If Tea/Trdmax + Ved/Vra.max = 1 => error “not ok*
If TEd/TRd,max + VEd/VRd,max Sl, then

If Ted/Trac+ Vea/Vrae £ 1 =>warning “Stirrups for torsion are not required®

If Tea/Trac + Ved/Vrae = 1 => design of longitudinal and shear reinrofcement is

made
e Longitudinal reinforcement design Asl > As,req
e Shear reinforcememtndesign Asw > Asw,req

Trick:

Only the essential values are displayed in tables and previews of checks. When you want to know
more output values click with right mouse button on the table and choose Table editor.
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Check response EN 1992-1-1 i Table Composer
Linear calculation, Extreme : Member CE\Usets\:ma(ela\E SA101\User\DocumentT emplates\Concrete check torsion [defau
Selection : All Standard | Advanced - Table | Advanced - Columns / Rows | Layout | Property|
Combinations co1 Contents of table
Check oftorsion for selected members I_le_ms iriable
Member d, Case Tq Tego | Trama A, Tags | Che 1 Member
[m] [kNm] [kNm] [kNm] [mn¥im] | [kNm)] [ g dx
Ve Veso Vagma Ay Chel | Case
[kN] kN [kN] [mn] [ o~
“Svalustion version “Evalustion version' “Evalustion version’ *Evalustion version' *Evalustion version' *Svslustion version *Evaluelic] mTd
M TRdc
B6 3250|Co11 2500 2095 8169 503 5101 I i T Rd.max &gamma; ¢
-104,60 6313 637,39 829 M Asw W &gamma; s
B6 0,000 |CO1/1 2500| 2095| 8169 503| 5101 W {0t 1 Check calc
| Docarmant > AT domax} - Check lim
W (T tq} Check
Column * 1 | m T Nd
Table composer (default/Check capacity EN 1992-1-1)... wATu vd
Column » M TRds
M Check calc
[ Table composer (default/Concrete calc check response)... W Check
Hdx
» m W/E
‘ 3 A Line Break
Table composer (default/Concrete check torsion)...
== el Remove [ «aAd ||

Pics.114 — Inserting of calculations values into table

9.2.4. Detailed check

Detailed check can be done using Single check action button in the properties window. Following
guantities may be displayed. The handling is similar to capacity check.
Strain [*1e-4] Stress [MPa]

il

Forces [kN kNm]
Load

N
ot 7 E " /
Ry o
@0
i Siress [MPa] Strain [*1e-4]
—_— & 1
. ) %
E 2% B BOOC (16 i< . /
E 2<B0IC (16 @ B B | =
t ® I
E o
E — "
g By
—x— Cencrete: C30/37
Shear width bw= 300 mm = L]
Stirrups: 2x B 600C (8) Dist= 150 mm
| 150 men | 150 mm wctcne
. —ymo ona!
- !

Pics.115 - Single check for check response

Stress-strain diagram for arbitrary fibre and for arbitrary steel bar can be seen.
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9.3.

Bl— — —s

Pics.116 — Stress/strain diagrams

Detailing provisions

Real reinforcement is needed for this type of check. Setting can be found in Setup/Concrete

solver.

Concrete setup

BT of members - Czech CSM-EN Ma, Bl |Detailing provisions
1D EH £ Cancrete B Common detailing provisions
20 | - General Bl | Setting of checks
Bl Type of values - Caleulation Min. bar distance of longitudinal reinforcement B yes
Code independent values E - General Design long. reinforcement according to max. ba ... |0 no
Code dependent values &} - Columns Min. bar distance - distance 8.2(2) [m] 0,02
- Beams B Columns
- 20 shuctures B | Setting of checks
2-ULs o Min. percentage of longitudinal reinforcement [ yes
- Interaction diagram o -
£ Shear Max. percentage of longitudinal reinforcement [ yes
1D shuctures Min. bar diameter of longitudinal reirforcement [ yes
20 shuchures Max. bar distance of longitudinal reinforcement B yes
| - Construction joint Min. number of long bars in circular column & yes
=) Details Max. longitudinal spacing of transverss reinforce... |B yes
Anchorage check Man. transverse spacing of tranverse reirforcem... [0 no
Bearing checks Min. bar diameter of transverse reinforcement B yes
- Punching Longitudinal reinforcement
=-5L5 Max. bar distance 5.2 3{4) [m] 0,35
- Creep Min. number of bars in circular column 9.5.2(4) [] | 4.00
-~ Crack proof Transverse reinforcement
- Max. transverse spacing of the legs 9.2.2(8)xd;... | 0.75
- Mz, transverse spacing of the legs 9.2 2(8) [m] 0,600
-~ Cammen detaiing provisions Min. bar diameter 9.5.3{1) [mm] 100
- Columng a/g
- Beams Bl | Setting of chech
- 20 ghuctures and slabs - - -
. Purching Min. percentage of longitudinal reinforcement & yes
= Remntarcement and renforcement design Max. percentage of longtudinal reinforcement H yes
Lo fgtomatic reinforcement design Addtional moment above support g ne
.. Crazs-zection characteristics Mazx. bar distance of longitudinal reinforcement B yes
W arnings and enars Min. ratio (percentage) of shear reinforcement & yes
Max. ratio (percentage) of shear reinforcement B yes
Maxx. longitudinal spacing of shear reinforcement... B yes
Maxx. longitudinal spacing of shear reinforcement... B yes
Max. transverse spacing of shear reinforcement B yes
Longitudinal reinforcement
1 o r Mg b digence 9 2 38 ] L35
[ Select all ] l Unszelect al ] l Refresh ]

The check consists of overall check and of detailed checks of longitudinal ans shear

reinforcement.

Pics.117 — Setting of detailing provisions
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Detailing provisions EN 1992-11

Linear calculation, Extreme : Member
Selection : All

Combinations : CO1

Detailing provisions for selected members

Member | Case ChecK . s0ne | Check,, . | Check,,, s | Check,,,, Ch Check,,, Check WIE
[m] ] ll
| 1000|CO1I1 | 079TOK [ oesTOK T - 079] 100|0K I 161
Concrete B X Properties X
5 e s ' Wy /
=T 10 member
%“ data e |Da.ahgpmv-sonsEN 19911
[} concrete sienderness — =
@ (3 Redes (without As) Typeoﬂoads Cotrbnwons d @
@-FF Automatic member reinforcement design Combinations | CO1 =
B Cross-section characteristics Fiter No >
T Internal forces Print explanai [l
P Member design - Design Values
& By Member check Exreme
By, Check of non-prestressed concrete Drawing setup
Bt Overall check
€ Crack control
F Check response
1)
e &. SaT Detais g =

Deftailing provisions of longitudi

al reinforcement for selected members

o.mie/Bymin I BimsxMiomer | Some/Symia I Sumax/Siomex l Check e | Check,,, Check
[

[ [-l [ [ [-]

ol ol onl oml o79|_ 100JOK___|

Detailing provisions of shear reinforcement for selected members

[ml
“Evalustion version “Evslustion version'

Member | o Case | pymults |u./;;,],... s,w.[lsiw... SumexSiomax |Chﬁm Chc:e]k.., Check
m - ) i
B6 0,000 co1/1 l 0221 —040] 029 | 0.681 088 100 IOK

Pics.118 — Check of detailing provisions

9.4. Crack control

This check can be made for both types of reinforcement. If you set As tot, program uses always
areas reinforcement, which is displayed at member design as As total required reinforcement. If you
set As user, program uses always inputting reinforcement into member.

Properties x
| Desion As EN 1382-1-101)_ J Vi Vo 7

488/ 60|

Concrete o Pro 5 54
Crack proof EN 1392-1-1(1) ~ |\ Vo (7
& x
| [ concrete sendemess Name. Crack proof EN 1992-1-1
| B [1 Redes (without As) Selection Al =
| @ Automatic member reinforcement design | Type of loads - 4
| B Cross-section characteristcs Combinations | | €02 < || s
L4 Internal forces —_

I [2) L Chedc of non-prestressed concrete

4a Check capacity
-3, Detailing provisions

Pics.119 — Options of reinforcement use
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If you choose the value for crack control as “Check value” all of checks hidden under this
possibility are made and the worst case is displayed..

Properties X
[Crack proof EN 199211 (1) |\ W 7 .
e = °

Name Crack proof EN 1892-1-1 8
Selection Al hd ~
Type of loads  Combinations ||

Combinations | CO2 hd

Filter No

Print explanati... O

Type of usedr.

Values Check value

Bxdreme

Section Al

Crack proof EN 1992-1-1

Linear calculaion, Extreme : Member

Selection : All

Combinations : CO2

Check of crack for selected members
Member I I Cse I
iml

I Checlgml Check I WE
[kN] [kNm} [kNm] _[-]

B6 ] o.ooulcozn | 9,37] 10957| ouol 2:00|NOTOK_[ 735
Pics.120 — Crack control

verzion’

9.4.1. Crack control (w) check

All types of cross-section are supported. At least one serviceability combination have to be
created. Cracks are calculated from the combination of bending moments and normal forces
according to paragraph 7.3.4.

The stress after first crack formation is calculated. Limit values for crack width is included in the
national annex.

0.364,/E-B14

Crack proof EN 1992-1-1 St_ressmthe tension Maximum crack
Linear calculaion, Extreme : Member reinforcement spacing
Selecion © All : assuming acracked
Combinations : CO2 section Crack width
Crack width calculation for selected members \‘ /
Member d, Case N M, M, a, Semar L7 Check,,,, Check WIE
[m] [kN] [kNm] [kN'ﬂ] [MPa] [mmj [mm] [-1
N, M, M, Toter Exm-Eom Ve, Checkus
[kN] [kNm] [kNm] ‘/'IMPEI /[24] [mm] [-]
verzion 5 versior 5 versior 5 versior 5 version’ “Sealuel) - versior 5 versior 5 version*
B6 2,000 |CO2/1 937 5779 000( 409, 296 121 [NOT OK 614
6,14 37, 0,00 1 1,00
B6 0,000 |CO2/1 937 | -10857 0,00 2 50 137 [NOT OK 614
333| ~-3888 0.00 290 64 1.00
Mean value of tensile strengthof thé Mean strainin the Limit crack
concrete effective at the time when  reinforcement - Mean widtl B General
the cracks may first be expectedto strainin the concrete Bl National annex
ocecur between cracks B k3_crack - icient for calculation ..
Value [] 3.40
B k4_crack - ient for calculation
Value [] 0.42
= w_max
Values [mm] 04/03/03

Pics.121 — Crack control check
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9.4.2. Maximal distance and maximal diameter check

Type of used ... Asuser
Eurocode says that if the test of maximal steel bars [w
distance and maximal bar diameter is passed no crack control is  Extreme
necessary. One of the values is enough. The condition of
minimal reinforcement amount in the tensile area should be
satisfied then.

Check value

Max diameter

Drawing setup
Section

Pics.122 — Maximum distance and
diameter

Check maximum distance between bars of reinforcement according to 7.3.3. tab. 7.3N
Check maximum daimeter bars of reinforcement according to 7.3.3. tab. 7.2N.

9.4.3. As check

These values are compared:
As, min — minimal reinforcement area (for crack control) in the tensile area.
As, prov (P) - reinforcement area in the tensile area (real reinforcement)

Properties ax
Crack proof EN 1992:1-1(1) v | VA V' 7
@ x
Name Crack proof EN 1992-...
Selection Al |
Type of loads Combinations hd
Combinations 02 ~
-

Fitter No
Print explanation of ... O
Type of used reinfor... Asuser

|4

As
Exdreme Check value
Drawing setup
Section
Max diameter
More comp

Crack proof EN 1992-1-1

Linear calculation, Extreme : Member

Selection : All

Combinations : CO2

Minimum reinfor t for selected by

Member d, Case K, h o Az= Check_, | Check
[m] [ [mm] [MPa] [mm?] 3]
K h s A, .(P) || Check,
B mm | oz | iR [
version* version* version® version* “Evafyation version* version*

B5 0,500 | CO2/1 0,41 500 260,7 303 0,50 | OK
0,86 500 290 603 1,00
Pics.123 - As

Minimal reinforcement area As,min is calculated separately for web and flange for T, | and L
cross-sections (according to 7.3.2(2)).

fct. eff fce‘. eff
Ocfd  F,

Pastica: A min flange / ME

L. (vzorec 7.3)

Pics.124 — Calculation of As, min

54



9.5. Overall check

Over check serves for performing all possible checks with sigle mouse-click. A comprehensive

table of all checks is displayed and graphically only the worst case is illustrated. If you want to do this
check you should prepare the result class with ULS and SLS combinations included. Program

chooses itself necessary combination for each unity check.

1 ' Result classes

B e BE| 0 = & A

All'ULS and SLS

All'ULS and 5LS

Description
B | List

CO1 - Envelope - ultimate
CO2 - Envelope - serviceability

Pics.125 — Result classes
Different types of check combinations can be set, you may want to:

a) Check response

Concrete o X Properties ax
— Overall check EN1992-1-1( ~ | VA V7 ¢/
) Design defaults
- 1D member e = o
(19 Member bucking data Name Overall check EN 199. -
' Member data L = =
9 concrete slenderness Type of loads Class S
#- (1 Redes (vithout As) Class AULSand SLS =[]

¢ @ Automatic member reinforcement design

1B, Cross-section characteristics Prnt explanation of . O

1 Internal forces @)
+ T Member design - Design 8 Sdededwc - -
| =B Member check Design ULS .«
= B, Check of non-prestres Check ULS E
Method of check ™=emBck response |
Gk @
= o pruii—
T checkrore ||| Check detaiingo . 8 .
. Chedk capadty L s eck value -
| L2 vetmingprovisonsd—— ||| Etreme Member =
Overall check EN 1992-141
Overall check EN 1992-1+1
Linear calculation, Extreme : Member
Selection : All
Class : All ULS and SLS
Overallcheck for selected members
Member de Case Type of reinforcement Designucs Checkus Checkorse Checkas Checkeas | Check
[m] -1
ChetKosoms | ChetKosoorson | ChetKosoget | Checkam WE
8] 1 8 [
“Sealustion version "Evalustion version’ “Evalustion version' *Svalustion version' "Svaluation version' "Evaluation version "Svalustion version' "Evalustion version' "Evalustion version' "Svaluation version’ “Svalust
B6 0,000 (Al ULS User real OFF oK NOT OK oK 2,00 [NOT
and SLS OK
066 200 068 1,00 668

Pics.126 — Overall check and setting for check response

b) Check capacity
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Concrete 8 X Properties I x L{
Overall check EN 199211 ( ~| VB g
~J[E Design defaults ~
- 10 member [
i % Member buckiing data Overall check EN 199...
- Member data

Overall check EN 1992-11

c)

-
Class =]

AlULSand 5LS ~ ...

i 1% concrete slenderness
(] Redes (without As)

. -FF Automatic member reinforcement design
H Fe: Cross-section characteristics

&

T Internal forces
T Member design - Design

domE

"7 Detaiing provisi

Overall check EN 1992-+1

Linear caloulation, Extreme : Member
Selecion :© All

Class : All ULS and SLS

Overall check for selected members

Member [+ Case Type of reinforcement Designu.s Checkus Checkorse Checksst Checkoss | Check
[m] [
Checkosoums | Checkoscomnox | CheCkoscsst | Checkem WE
[ [ o} 0]
B6 0,000 |AIl ULS | User real OFF OK NOT OK oK 2,00 |NOT
and SLS OK
079 2,00 0,68 1,00 668

Pics.127 — Overall check and setting for check capacity

Concrete I X Properties a X
[Overall check EN 1952-1-1¢ v | VA V)
& =
Name Overall check EN 159...
il -
| l]% Concrete slenderness Type of loads Class B4
| ©-0 Redes (without As) Class AlULSand SLS v ||
i @-TT Automatic member reinforcement design — —

B Cross-section characteristics Prirt explanation of . O -

Bl Selected cale..

Design ULS E

It is possible to quickly set crack control check for designed reinforcement

I
"
~
L
&
~

Check ULS O
Method of check _ Check response

Check detaiing p... O
Values Check value L! |z

T, Detailing provisions Extreme Member | —== "

Pics.128 — Overall check, setting for reinforcement design and chec

k crack control
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10. Code dependant deflection (CDD) calculation

Calculation process:
1) Concrete combinations have to be created

Main # ° Concrete combinations (]
IE} Project A = =
= “m & & | 7 K 4 Input v N/
H: Line grid and storeys A e | 2 | @] vo
9 Structure ca Name cci
a9 Load ents of combination ]

--4& Load cases, Combinations
1@ Load Cases
J#* Load Groups
4 o

LC1 - seff weight I
LC2 - permanent [-]
LC3 - variable duration long [-]
use to detemine Code Dependent Deflections (CDD) caused by creep ]
use to detemine permanent Code Dependent Deflections (CDD) 3]

0-[F) Calculatnon mesh
7] Check structure data

Pics.129 — Concrete combinations

Because it is nonlinear analysis which takes much calculation time and which would run for each
combination again, following check boxes were introduced to eliminate duration of the analysis:

- Use to determine CDD caused by creep

- Use to determine permanent CDD

Combination with ticked check boxes becames “leading” for the others. It should involve all
permanent and long-term vaiable loads because deflections from such a combination remain the
same all the time and are not calculated in the rest of combinations. Only load cases with short-term
variable loads should be added to other concrete combinations and deflection only from these added
load cases are calculated. Calculation time is reduced noticeably by this.

-

B " Concrete combinations

kL I 4 3 & | Input -
cCl Mame cc2
C C2 N ST S 1 0 TN 1O
LC1 - seff weight [] 1.00
LC2 - pemanent [] 1,00
_war i I 1.00
ILC4 - yariable duration short [ 100§

Pics.130 — Concrete combinations

2) Before the analysis mesh refinement is requested because nonlinear calculation is to be
performed. Minimal average number of tiles of 1D member is 5.

-

B | Mesh setup

Name
El| Mesh
Minimal distance between two poirts [m] KN
Average number of tiles of 10 element
Average size of 2D element/curved element [m] 1,000

Pics.131 — Setting of mesh setup

3) Run linear analysis
-

FE analysis

Single analysis l Batch analpziz ]
i@ Lmear calculation

N onlinear calculation
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Pics.132 — Linear calculation

4) Set the creep coefficient. Select which reinforcement is to be considered in the calculation.

~ This setting is apcessible Vi

a Concrete solver.

Pics

-
Concrete setup

133 - Setting of calculation creep

Concrete setup
B |Type of members - Czech CSN-EN HA Name Czech CSN-E
1D ] [l Concrete El Concrete
2D s} (- General General
E Type of values --ULS uLsS
Code independent values H B T B sLS
Code dependent values & | ) =l |
B Creep for - Code dep d..
Code Dependent Deflections Creep coefficient [4 250
E| D?-tatllhonn?nf;ivéz?;}ﬁng provisions iz aeacdical B yes
Relative humidity [%] [-] 50,00
- Columns
. Beams Age of concrete at loading [day] 28
I . 20 structures and slabs Age of concrete at the moment considered [day] | 1825
I - Punching

“s.designed:

The designed re‘imm\
(total reinforcement or 0 is used)

o ifAsyser=0and Aseq=0: A;=0

o ifAsuser > 0aNd Az req=0: A;=0

o ifAsyser=0and Ag req > 00 As= A g
o iTAsyser > 0aNd Asreq > 00 A= Aspor

Reirforcement and reinforcement design |

|8 [Type of members Czech CSN-EN NA Name zec EN
10 ] = Concrete B Concrete
20 ] +- General B General
B Type of values 0 ULS ® uLs
Code independent values B = SLS B sLs
Code dependent values (=] Creep B Creep
S
). (—— ElECode D?penthm Deflections

B Limit displ

Automnatic reinforcement des:
Cross-section characteristics = \M‘” total displacement of 1D member Lix;x = [ 2000
Warmings and errors Max. addtional displacement of 1D member Lix:x = [] 500,00
B Duration of the loading - coefficient Beta
Single short4em loading [} 1.00
Sustained loads [-] 0.50
=
Tvne of reinfarcement for CDD In order: [ As, user | [ »

Inorder A ser; As designed-
User reinforcement or designed reinforc
is used. User reinforcement gets priority.

¢ ifAsyser=0and Asreq > 0 As= Agreq

As.user :
Alvays, user reinforcement is used

s designeds M s user:
User reinforcement or designed reinforceme
is used. Total reinforcement gets griority.

o ifAsreq > 0aNd Ag yser= 00 As= Asreq
* ifAsreq > 0aNd Asyser > 00 As= Asgar
* ifAsreq= 0and As yser=0: A;= 0

* iMAsreq=0and A yser > 00 As= As yser

Pics.134 — Setting of reinforcement types for calculation of code dependent deflections

As, user — means that program consideres only real reinforcement.

Pics.135 — As, user
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As, designed — is always the reinforcement that is displayed when design of total requested
reinforcement is made.

Properties o =
[Design As EN 1952-1-1 (1) le\]g} W 2
Z =
& B 2
Name Design As EN 1332-1-1 & z
Selection Curment hd s
Type of loads Combinations |
Combinations Co1 hd
Fitter Ne hd 2
Prirt explanation of .. O E - Fmmmm = ;
lUse named joints O
Use named cuts .|
Values As total reqg. -
Extreme ECLIon Id = 2
Drawing setup | | E = 2 E
Section Al | = 5 § E
et % 3 ™

Pics.136 — As designed
In order: As, user; As sedigned — if user reinforcemet is present it takes this reinforcement, if

user reinf. is not present designed (total requested) is considered, if no reinforcement is designed
nothing is considered

In order: As designed; As user— if designed reinforcement is present it takes this one, if As
designed is not applied As user is considered, if there is no reinforcement found no reinforcement is
considered.

Note:

setting:In order: As user; As designed and In order: As designed; As user — can be used when
only part of the structure is intended for CDD analysis and you know the real reinforcement of this part
only.

5) Model or design reinforcement for the structure
6) Run Code dependant deflection calculation

FE analysis ﬁ

Single analysis ] Batch analysis ]

) Linear calculation
Monlinear calculation
todal analyziz

: "

@ Concrete - Code Dependent Deflections [COD

k Construction stage analysiz

Pics.137 — Calculation — Code dependent deflections (CDD)

Brief description of the calculation:

Program calculates two types of stiffness:

1 = short-term (EDr,short with elastic modulus Ec = Ecm,
(El )r :ﬁ = Long-term (El)r,long with elastic modulus Ec = Ec,eff ( formula 7.20),

@), (&),

Steps for stiffnesses calculation:
- Transformation of cross-section properties Ai, li, xi and calculation of forces at crack formation
Nr and Mr
- Calculation of corss-section stiffnesses of a solid beam (EI)I =Ecli
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- Calculation of xr, lir and max. Stress in the reinforcement osr in fully teared cross-section

(eliminating concrete stress) for forces at crack formation Nra Mr

- calculation of xr, lir and max. Stress in the reinforcement os in fully teared cross-section

(eliminating concrete stress)for the inut of N and M
- Calculation of stifnesses at fully teared coros-section (ElIlI =Eclir
- Calculation of redistribution coefficien £ according to (formula 7.19)...
- Then stiffnesses (El)r are calculated according to formula 7.18

9.6. Deformation

2

¢ =1-p| =
O

S

After CDD calculation a new type of check appears in the concrete service. Following items can

be diplayed:

a) Linear deformation without the influence of reinforcement, identical to results service

b) Nonlinear with the influence of reinforcement and beam tearing

¢) Nonlinear with creep with the influence of reinforcement and structure breakage

Concrete [ x Properties 2 x
| Defomation EN 1982:1-11) ~| VB W /7
1) Design defaults @ =
= 10 membe
T %m;"m'r bacing dota Name Defomation EN 1952,
TP Member data Selection c‘"'"c —
[% concete sendemess Type of loads .

¥ Redes (without As)
—-TF Automatic member reinforcement design
T Member data
T Reinforcement design
B Cross-section characteristics
1 Intemal forces

%F Member design - Design

=B, Member check - Check of non-prestressed c
Rt Overall check

E‘? stiffness presentation

I Crack control

Name Deformation EN 1952-...
Selection Current —
Type of loads Concrete combination *

Concrete combinati... |CC1

a4

g5 Check of detais
El Bl of reinforcement.
-8 20 member
=S Punching

% Jaa]e

W Punching data Properties

a

| anam o (oot 52110 =] V. 7
=

== New free bar eaxs
£:] Explode to free bars N Deformation EN 1392-...

Jala]a]

i |a]a]a

Drawing setup

-

Pics.138 — Code dependent deflections and displayihg of deformation

9.7. Stiffness presentation

New icon is available after CDD analysis where you can view individual stiffnesses during CDD

calculation, for manual control.
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1By | Member check - Check of non+
Lus ~he

" Sifness resentaton|
—
f Chedc response
*l' Check capacity
T3, Detailing provisions
== Deformation

Stiffness presentation EN 1992-1-1

- - Normal Bending Short-term
tiffness presentation 1992-1-1 cracking |\  cracking resultant
Concrete deformation, Extreme : Member  forcefor \  moment bending Shortterm ,  Total area of
Selection *© Al . resultant reinforcement
o shorterm around axis stiffness
Type of loads - - CC1 stiffness for shorterm around axis normal
Stiffness presentation for selected members ciffness stiffness
Member d_ Case N M M, [y N, M, M,“ El,. EA A,
[m] [kN] [KNm] [KNm] kK] [KNm] [kNm] [[MPa] m‘] [(MPa}*'m#] [(MPa] m?] [mm?]
T, Mryl rz) Elzl EAK[ Ase
f KN] [kNm] [kNm] [[MPaﬂ"‘m‘] [(MPa)*'m#4] [(MPa)*m3] [mm2}
*Evaluation version® “Evaluation version® “Evaluation version® “Evaluation version® Evaluation ver: “Evalua version® *Evaluaton * *Evaluation version® %vabam version® “Evaluation
B5 2,800 | CC1 939| 2955 -0, 11,61 /36,5 -0,49( 1,0871e+02 | 3,7561e+01 || 5,0683e+03 41
12,99 | | 40 -0,55[ 3,8097e+01| 1,2176e+01 | 1,6791e+03 339
Normal / Bending V Long-term Long-term Area of tension
cracking cracking resultant resultant reinforcement for
force for moment bending normal cracked section
longterm around axis stiffness stiffness
stiffness forlongterm around axis
stiffness v,z

Pics.139 — Stiffness presentation — Code dependet deflections

Trick:

If you forget to change the value of average number of tiles per 1D member to 5 before CDD

calculation you will get error message. When mesh modification is done results are cleaned. Thus you
should adust the FEM mesh prior to linear calculation.

Scia Engineer ﬁ

. For CDOD calcualtion is necessary to have the average number of tiles of
I_'\. 1D elernent great or equal to 5.

Please set it in the mesh setup.

Pics.140 — Warning — Code dependent deflections ]
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