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Tutorial — Integration member

Introduction

The integration member is a tool that enables integration of results from one or more 2D and 1D members and
their subsequent presentation in the form of the internal forces and deformations of 1D members. Meaning
that it enables the presentation of a set of 7 components of 1D internal forces: N, Vy, Vz, Mx, My, Mz, Vi and a
set of 6 components of 1D deformation: ux, Uy, Uz @x, @y, @z, Utotal

For concrete applications — for example: lintels, deep beams, beam slab, core wall, etc. — you can use this
representation to design the reinforcement and check the element.

This tutorial will explain how to input the integration member, explain its properties and how to get the results.
It will also discuss an example how you can design and check an integration member used in concrete
applications.
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Input and use the integration member

Input integration member
To input an integration member, you can simply type this into the SCIA Spotlight:

Integration member 0 ®

L1 Integration member

Another way is to find the functionality in the results toolbar:

INTEGRF_;TI-(-Z'-N MEMBER
& &
s o

a-ia A G Do S S s o O

You can input the integration member simply by clicking on the start and end point of the integration member.
Next you need to check the bounding box. This bounding box defines which entities are considered in the
integration:
[ 11
INTEGRATION MEMBER (1) Q
S =1
Name IM1

Lo Lt =
v BOUNDING BOX
Shape Rectangle
RECTANGULAR INTEGRATION SHAPE
Left [m] 0,100

Right[m] 0,100
Bottom [m] 0,000
Top[m] 0,600
"W TNTECRATION SET TGS,
Integration relative to p...  Definition axes ~~

Number of sections 10
Selection of membersfo... All ~
¥ CHECKS
Member type Beam v/
Cross-section €53 - Rectangle {40 i—
BUCKLING
Betay-y 1
Betazz 1
Sway y-y
Sway z-z
v GEOMETRY
LCS standard
LCS Rotation [deg] 0,00
ACTIONS >3
@ Table edit geometry

JA)

Note that you have several options for the shape of the bounding box. You can use this to your advantages
and use the optimal shape for your projects.
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Tutorial — Integration member

Extra parameters

After inputting the integration member, you can edit some other parameters to ensure the integration is correct:

B’ Integration member X

Mame IM2 &
4 Bounding box
Shape Rectangle ¥
4 Rectangular integration shape
Left [m] 9,100
Right [m] 0,100
Bottomn [m] 0,000
Top [m] 0,600
4 Buckling
Beta y-y 1
Beta z-z 1
Sway y-y
Sway z-z
Member type Beam ¥
Cross-section €53 - Rectangle (400; 200) ¥ ..
Integration relative to position of Definition axes ¥
Mumber of sections 1€
Selection of members for integration All
LCS standard v
LCS Rotation [deg] 0,00
Layer Layerl ¥

W

OK Cancel

Integration relative to position of

This parameter has two options:
e Center of gravity: This is the default option. With this option, the theoretical center of gravity is detected
in each section. Integration is then referred to the center of gravity.
o Definition axes: This option refers to the definition axes. In cases where the position of definition axes
differs from the position of the theoretical center of gravity, values of bending moments My and M; are
influenced by normal force acting on eccentricity.

Number of sections

This parameter defines on how many sections evenly spaced along the length of the integration member
results will be integrated and presented. It is recommended to check the accuracy of the results. This means
you might need to adjust the number of sections.

Selection of members for integration

This parameter has two options:
o All: With this option, internal forces are integrated from all members that are fully or at least partly
inside the bounding box.
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o User defined: This option allows you to manually define a set of members that will be excluded from
the integration. In case this option is selected, additional action buttons “Exclude members from
integration” appears in the properties. That may be used for the definition of a set of excluded
members.

Remark: in case 1D or 2D members are only partly inside of the bounding box, the results are integrated only
from the part of such members that are inside the bounding box.

LCS

This property specifies the way the local axes of the integration member are determined.
You can use LCS Rotation to define a rotation of the local axes of the integration member. The rotation is
measured around the integration members longitudinal axis, i.e.X-axis.

Note that there are still some other parameters. These have a function when designing the reinforcement and
will be discussed further on.

Results of the integration member

The results of the integration member are displayed as 1D member results. It is necessary to tick the checkbox
“Integration strip/member” to see results on the integration member:

(S
(= RESULTS (1) A

Mame 1D deformations

¥ SELECTION

Name 1D internal forces

w SELECTION T}"pE of selection FI.“, AT
Type of selection  All ~~ Filter No
Filter MNo - Results in sections  All ~~

Results in sections  All ~~ w RESLLT CASE

w RESULT CASE Typeof load Combinations -
Type of load Combinations Combination SLS-Char (auto)
R Integration member @)

w EXTREME 1D Extreme 1D  Local

Extreme 1D  Member Type of values Deformations

Values N

Interval () )

Coordinate system

Values

Interval () )

Coordinate system  Global

u_z

Principal -~
w OUTPUT SETTINGS
Print combination key (%)

w* QUTPUT SETTINGS
Print combination key ([~

1D internal forces: Internal forces are integrated from all 1D and 2D members within the Bounding box. In
case any object is only partly inside the Bounding box, only internal forces from that part which is inside the
Bounding box are integrated.

1D deflection: For each section of the integration member, the average value of deflection of all members
within the Bounding box is determined.
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Tutorial — Integration member

Design and check of an integration member

When modelling concrete structures, the integration member can be a useful tool for applications such as
lintels, deep beams, beam slabs, core walls, etc. The modelling can be done as a 2D member, but by using
the integration member you can get the results as a 1D member. On top of that you can design and check the
reinforcement for these types of members.

Settings of the integration member

It is necessary to define some extra properties that will be used for the design and check of the integration
member:
e Group Buckling: This group contains properties which are necessary for the buckling calculation:

o Beta y-y: definition buckling coefficient around the y-axis of the integration member. Default
value is 1.0.

o Beta z-z: definition buckling coefficient around the z-axis of the integration member. Default
value is 1.0.

o Sway y-y: definition if integration member is prone to sway (unbraced) around y-axis of the
integration member. Default vaulue is loading from Setup according to type of material of
integration member.

o Sway z-z: definition if integration member is prone to sway (unbraced) around z-axis of the
integration member. Default value is loading from Setup according to type of material of
integration member.

o Member type: Definition of the type of integration member. Three options are supported:
o Beam
o Column
o Beamslab

e Cross-section: This property specifies which cross-section will be used for the design and check of
integration members. The cross-section is presented graphically in the 3D window, if Draw cross-
section is ON in View parameter setting.
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Example

In this example we would like to design and check a beam slab. We start by inputting the integration member
and setting the correct bounding box. We use a total width of 1m (0.5m left and 0.5m right) and a thickness of
0.2m (0.1m top and 0.1m bottom):

DD FT

T 3

LN
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=
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W

Next, we set the correct type of element, i.e. Beam slab, and choose the same cross-section. We also choose
that the integration will be done according to the definition axes:

B
INTEGRATION MEMBER (1) Q
I 8
Name IM1
Layer Layerl “~ =

=
¥ BOUNDING BOX
Shape Rectangle
RECTANGULAR INTEGRATION SHAPE
Left [m] 0,500
Right[m] 0,500
Bottom [m] 0,100
Top[m] 0,100
¥ INTEGRATION SETTINGS
Integration relative to position of  Definition axes
Number of sections 10

Selection of members for integration ~ All ~~

w» CHECKS
Member type Beam slab
Cross-section  CS4 - Rectangle (200; 1000) ~ =—
BUCKLING
Betay-y 1
Betazz 1
swayyy @Y
Sway z-z (f:]
¥ GEOMETRY

LCS standard v~
LCS Rotation [deg] 0,00

ACTIONS =5
@ Table edit geometry

MJ - 21/12/2021 9



Tutorial — Integration member

The next step is to check the 1D internal forces. If necessary, you can adjust the number of sections and the
selected members for the integration.

Once the 1D internal forces are calculated, we can use these to design and check the reinforcement.

Simply go to the 1D Reinforcement design and check the provided reinforcement:

[ e L overall Design (uLs)
— Values: As,prov (¢)

= : A Linear calculation
3 [] Combination: ULS-Set B (auto)
Name _Overall Design (ULS) Coordinate system: Member
v SELECTION Extreme 1D: Member
Type of selection  All Selection: All
Filter  No
Results in sections  All v
~ RESULT CASE
Typeofload Combinations ~~
Combination  ULS-Set B (auto)
~ EXTREME 1D
Extreme 1D Member
pectuaes
Values  As,prov (i)
> OUTPUT SETTINGS
Output  Brief n-
w DRAWING SETUP 1D
Display value name () ) I
Display values ([ i
Display units n
=
Display case (O )
Display sectiondx () ) =
Display combination key () ) =
Display combination name () ) =5
Color scheme  Defined by result ~~
4
Graphtype Filled transparent o . 2
Envelopes drawing 0 to extreme o '
o It
Label colour by graph (%) A
Drawing plane 3D v g 5
Label orientation  Perpendicular to axis I: HH
= EBBABE WABMINES ALR MATES CETTINEE B
— & i
(@ Refresh ) _
i 37
() Eart provided reinforcement template © ® L
@ Concrete setup e . PN
® Conversion for real bars N N\ 1, = 5 e = -
BFESCSLYET v E Qe s ! A
(® Resultstable Y A 3
i

@ Preview @ @ T A
Note that you can change the template of the provided reinforcement in the concrete setup according to the
type of member:

Concrete settings O X
Views: Design defaults ¥ |View settings v | | Load default Find Mational annex -
Description Symbol Value Default Unit  Chapter Code Structure | CheckTy...

=all= P=al O =al= Pl=ale Ol=. Ol <al O =alk O =ale O Design X
4 Design defaults
4 Reinforcement
> Beam /Rib
4 Beamslab

4 Longitudinal

Design of provided reinforcement Independent |Eeam slab|Design d
Rectangular section BeamSlab .. Beambla . Independent | Eeam slab| Design d
4 Upper (z+)
Type of cover Auto Auto 4.4.1 EM 1992-1-1 |EBeam slab|D LR
Diameter dsy 16 16 mim EM 1992-1-1 |Eeam slab de..
4 Lower (z-) ==
Type of cover Auto Auto 441 EN 1992-1-1 |Beam slab|Design d
Diameter dey 16 16 mim EN1992-1-1 |Beam slab|Design d
i Detailing (det)
F Column
> Plate
> Wall [ Deep beam
E Minimum cover
0K Cancel
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The following step is to convert the provided reinforcement:
(e

RESULTS (1) A
Name Owerall Design (ULS)
w SELECTION
Type of selection  All ~
Filter  No
Results in sections Al
w RESULT CASE
Typeofload Combinations
Combination  ULS-Set B (auto)
w EXTREME 1D
Extreme 1D Member
Type of values  Provided
Values  As,prov (i)~

¥ OUTPUT SETTINGS
Output  Brief

~ DRAWING SETUP 1D
Display value name

Display values
Display units
Display case

Display section dx

Display combination key

8O0B0AA0
DD FFT

Display combination name
Color scheme  Defined by result ~
Graph type  Filled transparent
Envelopes drawing 0 to extreme

Label colour by graph

Drawing plane 3D ~ E=1
Label orientation  Perpendicular to axis I:
= COBABE WIADMINAC AN RIATES CETTINAC
ACTIONS 33> 2 M
@ Refresh X _
i =
@ Edit provided reinforcement template t ® L
G) Concrete setup " A
©le - 5 %
- MEG) S0P RT TR a9 s ,
(>) Results table N AN 3
® Preview :m @ A g

Once the provided reinforcement is converted to practical reinforcement, you can use this reinforcement to
perform the necessary concrete checks.
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