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Introduction

| All discussed topics are available in the Expert Edition or the Precast Edition of SCIA Engineer. |

In this training document an example will be worked out for a precast beam element which is part of a
bridge deck.

In the first chapter the example will be worked out from scratch.
The input of pre-tensioning, a time dependant construction stage analysis (TDA) and some EN checks
of the concrete menu will be treated.

In the last chapter will be illustrated that the 1D beam model could be created directly from a 2D plate
model in which the load distribution is analyzed.
This can be done through the 2D->1D upgrade functionality.
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Pre-tensioned precast beam

1 Input geometry and prestress

In the project data a frame XZ environment and a construction stages model will be chosen.
The functionality prestressing will be ticked on.

The model will consist of a simply supported precast beam with a length of 30m.

In the SCIA Engineer profile library we will find some preparametrised prefab profiles.

New cross-section
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In this example we will choose for the Prefab3 profile type.

Next to this list of predefined types of prefab profiles, the user also has the possibility to create his own

type of profile by using the ‘General’ cross-section.
The General cross-section contains a cross-section editor which allows the user to draw a shape

himself by using the tools in the editor menu or by importing a dwg/dxf file.

In this example, we will use the prefab I-beam with an in situ cast topping.
The profile has the following dimensions:
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The input of the pretensioning is done in the concrete menu.

We will start with the creation of a bore hole pattern:
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Concrete

Select template

Create Beam strand pattern by
(%) Bore Hole
() Sectional strand pattern

[ ok

] [ Cancel

Il

The bore hole pattern will be defined on a profile. We choose of course the above defined cross-
section. The definition of the bore hole pattern can be done by means of the input of individual holes or

a whole region.

In this example a whole region over the prefabbeam will be created.
(Notice that the program automatically detects that no bore hole pattern can be defined in the in situ

concrete pressure zone.)

The geometry of the bore hole pattern is shown below:

Bore hole pattern
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This borehole profile could be stored to use in other projects

B Ldit database @
Auemik - - & EEH

Crozs-gection name

e

Now we will use this bore hole pattern to define a strand pattern.
As reference point for the input of the bore hole pattern, a cover of Omm will be applied because the
cover is already taken into account in the definition of the bore holes.

Set reference point of bore hole pattern @
4
10—~ -
20 — = OF8
10/ _os
5 @6
B Poszition _
Pazitian __E - Bottom centre _vJ
Oy [rorn] _ ]
Dz [ram] _ 1]
Bl Cover

Cowver [riim]

[ Ok ][ Cancel J
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Below is shown the beam strand pattern.
28 strands will be inputted on the bottom fibre and another 4 strands at the top fibre. The strand quality
is Y1860S7-15,7.
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The top strands are bent so they will join the bottom strands at a distance of 3m from the support. To
achieve this an extra section at 3m is created and on this section a drape of 800mm is given to the top
strands.
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Another measure that could be taken to avoid that in the begin section a tension stress at the top fibre
would occur is the debonding of some strands over the first meters. In this example the strands on the

bottom row are all given a debonding length of 3m.
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The final strand pattern will look as shown below:
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[ Viewparameters.. | [ Debdrding lengths... |

[ok ) [ caneel |

~

To edit the properties afterwards, the beam strand pattern should be selected. Trough the property
menu the user can click on edit strand pattern to edit the strand pattern at any time.

Praperties

2 x

| Beam stiand patier [1)

v e Y 7

LC prestress
= Strand patterns
B1-1 [m]
= Debonding lengths
L1 [m]
Member

LC1 - Prestress
3,000

30
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It is already possible to have a look at the stress after transfer that is put to the beam before the
construction stage analysis is run. This can be accessed through the action menu below the properties

of a strand.
Strand21 X
BS || |EQ w o v W T detaur + IE P defautt &
Tendon name: Strand21 !
Type of history of stressing: 4
Calculation of frictional, anchorage set and long-term relaxation losses from initial tendon stress.
Tendon stressed from it's beginning.
Anchorage set loss disappears along the length of tendan,
length affected: straight part - 0,000 [m)
curved part: 0,00 [deq]
x Fricioral loss Anchorage set loss Shortderm  relasstion Deformnation of sresdng bed | Tempeshure [oss Stress after anchoring £ francfe Rela
[m] [MPa] [MPa] [MPa] [MPa] [MPa] [MPa]
0000 0.00 000 000 000 000 [ajaix]
og00 0,00 opo opo opa ogo T2000
4000 0.00 000 000 000 000 144000
1500 0,00 000 opo o0pa o000 144000
2000 0.00 opa 0po o0pa 0po0 144000
L on nm fnn i ana i ananon
] Ready ] < v
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Losses

In this example a transmission length of 1m is entered. Also no additional losses like an anchorage set
loss or a short term relaxation loss are taken into account. They could be defined by means of the
advanced parameters, but they are not treated in this example. (To have access to these parameters

the functionality prestressing>advanced needs to be ticked on.)



2 _TDA Construction stages (and loading)

The construction stages in this project will not be normal linear construction stages, but they will be
used for time dependant analysis. This means that also a time should be assigned to each construction
stage.

We will start by creating the following load cases:

LC2: self weight prefab beam

LC3: self weight in situ concrete (7,5kN/m) : attention: manual input required !
LC4: permanent load for finishes (10kN/m)

LC5: service load (20kN/m) : to be defined as a variable load of long term duration
LC6: empty load case (for check after 50 years)

It is easier to create the load cases before the stages, because for every stage at least one permanent
load case is required.

Afterwards the stages can be defined:

Stage 1: Placing of precast beam: day 0

Stage 2: Casting of in situ concrete: dag 20

Stage 3: Application of permanent load for finishes:day 40

Stage 4: Start of the service stage: day 50
Stage 5: Check on long term: day 18000

The configuration for a time dependant analysis looks as shown below:

13



Advanced Expert Training — Pre-tensioning (Precast)

B Construction stages setup

Hame
Type Time analysis .Li
Bl |Load factors
Bl Permanent (long-term] load case
Gamma min [-] o.oa
Gamma max [-] 1.00
B |Prestressed load cases
Garma min [-] 0,00
Gamma max [-] 1.00
Bl | Long-term part of variable load
Factar Psi [-] 030
B | TDA
Bl Load factors for generated loadcases
gamma-creap min [-] 1.0
garmma-creep mas [-] 1.00
Bl Time - History
Mumber of subintervals 1.0
Ambignt roizture [%] 70,00
Automatic calculation of subintervals _I:| g
H Local time axis
Time af casting [day] -1.00
Tirne of curing [daw] 300
Druration of curing of composite parts of crozs-section [day] 3.00
Line support [farmuark] =
Tirme of releasing of dizplacemnents in s direction [day] 14,00
Time of releazing of displacements it Z direction [day] 14,00
Generate output test file O
El /Results
Mame of gener. ultimate combination [max) FiO} -t
Mame of gener. ultimate combination [min) FIO}-IN
Marne of gener. creep load case Fi0}-Creep
Mame of gener. serviceahiity combination F{O}-5LS
Mame of gener. code combination F{IOMCODE}
[ ak. ] [ Carncel l

The most important properties are:

(o]

Long term part of variable load: Factor Psi

This implies that variable loads of long term are also taken into account for the time
dependant analysis of the long term losses, but then only for a certain percentage.

This is only valid for variable load cases of long term duration.

Variable load cases of short term duration are not taken into account for the long term
losses, permanent load cases are taken into account for the full 100%.

The value of Psi is a user input value. The value depends on the type of loading. The code
could be used for guide values.

In this example Psi is taken as 0,3.

Number of subintervals:

The number of subintervals that is defined between two construction stages defines the
number of time-nodes which is created between two stages for the time dependant
analysis. The TDA solver is a numeric method which is more precise if more time nodes
are defined. The more time discretisation, the more precise the results will be, but this will
take a longer calculation time. The number of subintervals can be defined between each
stage individually. Between two stages with a higher loss to be expected, an increase of
the number of subintervals could result in more precision. A number of 10 subintervals is
usually a good guide value.

Ambient moisture [%)]
This property has an influence on the shrinkage. The higher the ambient moisture, the
lower the shrinkage. The default value of 70% is kept in this example.



0 The local time line introduces a few extra time nodes on the timeline for which no
construction stage was created.

= Time of casting: the default here is taken is -1 day, because the introduction of an
element that has the stiffness of day 0 will cause problems in the solver, because
the solver cannot treat elements with zero stiffness. To be more precise, the value
of -1 day could be changed by -0,1 day, but not more than 1 decimal is accepted.

= Time of curing: this is a special treatment that has positive influence on shrinkage.

= Line support (formwork): This property assumes that the concrete is still in its
formwork over the first days, so that after casting the stiffness of the concrete can
be built up. Note that during this period, there will be no displacement of the
structure at all, also the reaction forces on the formwork cannot be viewed. If that
is required the formwork should be modeled by means of temporary supports.

De definition of each construction stages for this example is shown below:

Bl Construction stages

Al g B o0 & S
BT e BE

ST2 - casting in situ concrete Order of stage |1
ST3 - finighes Drescription placing of prefab beam
S5T4 - start of service stage Global time [day] /0.00
STS - end of service stage Humber of subintervals 1o
Ambient huridity [%] 70,00
' Lazt construction stage m]
|E |Load case permanent or long-term |
Load case | LEZ - placing of cancrete beam 'i
'E Load case prestress
Load case |LET - Prestress
Type of generated combinations Al code dependent

| Yariahle lnad cases

[ Hew I[ Inzert ][ Edit ][ Delete ]

Note that in stage 1 the prestress is added.

M Construction stages

HieebB |9 & a o7,
ST1 - placing of prefab bearm
S g i sity co Order of ztage |2 )
ST3 - finishes D esoription | casting in sity concrete
ST4 - start of service stage Global time [day] 120,00
STS - end of service stage Nurnber of subintervals 1
Ambient humidity [%] 70,00
‘Last construction stage O
|B |Load case permanent or long-term
Load case | LC3- weight of in situ topping vj
|El |Load case prestiess
Load case | None
Type of generated combinatiorns 4l code dependent

Yariable load cases

[ =] ” Irigert ][ Edit ][ Celete ]
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B Construction stages

Al g B v &

ST1 - placing of prefab beam
5T2 - casting in situ concrete

Order of stage

Type of generated combinations

| Wariahle lnad cases

|5T3

finishes

fir Description |
S5T4 - start of service stage Global time [day] 140,00
ST5 - end of service stage Murnber of subintervals 10
Ambient huridity 2] | 7000
Last _constluction stage B
|B |Load case permanent or long-term
Load case LA - finishes .|
B Load case prestiess
Load case Mane

Al cods dependent

[ e ” Ingert J[ Edit ][ Celete ]

Note that stage 3 is the last construction stage.

This means that after this stage, it is allowed to add service loads of type long term variable.

Bl Construction stages

Al g Bl 2| & a

ST1 - placing of prefab beam
5TZ - casting in situ concrete
ST3 - finishes

Hame
Order of stage
Dezcription

Last _c:onstruction shage
Bl |Load case permanent or long-term
Load case
P[]
Type of generated combinations

T
Yariable load cazes

| start of service stage

ST4 - ti B Global time [day] | 50,00
ST - end of service stage Mumber of subintervals 1
Ambient hurmidity [%]

70,00

[ LCS - service lnad

|l code dependent

[ Mew ][ Irgert J[ Edit ][ Delete ]

The Psi factor of 0,3 will only influence the participation of LC5 to the long term losses calculated by
TDA solver. In the generated combinations, this load case will be considered without this reduction
factor, so this reduction factor is only for the calculation of losses, not for the concrete checks.

Bl Construction stages
LB 9 & M 517

5T1 - placing of prefab beam
S5T2 - casting in situ concrete

Order of stage

ST3 - finishes Description end of_sger\-fice stage
ST4 - start of service stage Global time [day] 1 18000,00
ST - end 1=} Nur_nb_er_ qf_subinteryals _'I

Ambient humidity (] /70,00

| Last .construction stage Ll
Bl |Load case permanent or long-term
LCE- empty [check after 50 yearg]
| Al code dependent

Load case
Type of generated combinations

| Yariable load cases

Cloze

[ Mews ][ Inzert ][ Edit _” Delete]




A control stage at 50 years (18000 days) is created to take into account the long term losses.

For the actual definition of the stages, we will add the precast beam and its supports in stage 1.
The prestress is already added as a load case assigned in the stage properties.

The in situ concrete is added in stage 2 trough the properties of the beam as shown below.

IMemberﬂ] vl\ﬁg v ,"?
x
Marne Bl A
Type | beam (30) =il
Analysis model | Standard fod
CrossSection | C51 - Precastd BE.ZJ..:.-;.
Alpha i 1] ) hd
Member spstem-ling at centre xl
ez [mm] o
LCS standard =i
FEM type :slandald =
Buckling and relative lengths Detault LL_
| aver | ayer] ']
Construction stages
Add ) 15T - placing of pr = | ...
T 512 - cosivg n st <.
Remove 'Na A

The last point to take care off is the age of the concrete.

Since the precast beam which is added in stage 1, is assumed to have full stiffness at the moment of
placing, we will define an age of this precast beam of 28 days trough local beam settings.

Note that this will not influence the default age of the in situ concrete which is added fresh (age 0) in
stage 2.

=2 j_:]:; Construction stages
Setup
5 Time axis
=1 3 Members

= Add member
&S Remove member

-—— Beam setbings

= & Supports
& Add support

[ T Bl Beam construction stages settings
ﬂi Delete input data of stag

Mame LEH
B Local time axis | )
Time of casting [day] —28_,0_0
Time of end of curing [day] 000

Duration of curing of composite parts of cross-section (in local time avis of .. 0,00

Line support (formwark] _E
Time of instalation of formwark [day] | 280
Time of releasing of displacements in = direction [day] 0,00
| Time of releasing of displacements in Z direction [day]
Time of releasing in rotation [day]
Member
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3 Calculation

Before running the TDA analysis, the beam and the patterns are meshed. The beam is divided into 30

mesh elements and the strands will have an average mesh length of 1m.

M Mesh setup

M ame
B Mesh |
Finimal diztance between two points [m] 0.001
- ge number of 10 element 30
Average size of 2D element/curved element [m] |1.000
B 1D elements |
| Minimal length of bearn elemnent [m] |0,108
M awimnal length of beam element [rn] | 1_EID,EIEID
Awerage size of cables, tendons, elements on subsoil, nonlinear soil spring... 1,000
| Generation of nodes in connections of bearn elements &
:G_eneratiun of nodes under concentrated loads on beam elements E
Generation of eccentric elements on members with variable height a
| Divizion on haunches and arbitrany members . 5
HApply the nodal refinerment | No members _:j
Hanging nodes for prestressing &
@ E"jg Q. ][ Cancel ]

It is important to run the Construction Stage Analysis, and not just the linear calculation.
(If by mistake the linear calculation is run, everything defined in construction stages will be ignored.)

3

FE analysis

| ' Single analysis ] Batch anal_usisi

{73 Linear caloulation

g ]al [R5

b2 R (e

Monlingar stability

(3 Test of input data
Mumber of stages: 5, TDA

Salver setup

e

Mesh setup

0k Carcel




4 Results

In the results menu, we will have a look at the tendon stresses, the deformations and the internal

forces in the different stages.

Tendon stresses

The tendon stresses in the results menu show us the losses that are calculated after time dependant
analysis. The immediate losses were already calculated before running the time dependant analysis.
The initial stress (-immediate losses) results in the stress after transfer (SAT).
The LED losses are the losses caused by elastic deformation of the concrete. These losses could also
be calculated by a linear construction stage analysis.
The LCS losses are the losses caused by creep, shrinkage and long term relaxation. These LCS

losses are only calculated by

TDA analysis.

Below the LCS losses at the beginning and at the end of the service stage are shown:

& = Beams
¥ Internal forces on beam
% Deformations on beam
= Relative deformation
B Member Stress
T Shear stress
37 Connection input
3% Connection Forces

[ gill of material
[ gill of prestress reinforcement
B calculation protocol

Close

Properties A X

v MV

Tar;don stresses (1)

Name Kahelspanningen

Selection All d
Type of loads Clags hd
|Class ST4 (ULS) - start gebruiksfast ¥ |
Tendons BSP - Strengl Rd
Values Lcs -
Extreme Global =

Drawing setup 10

[ == Beams
T Internal forces on beam
4 Deformations on beam
== Relative deformation
B Member Stress
% chear sfress
37 Connection input
e

17 Cannection Forces

[ 8ill of material
[ Bill of prestress renforcement
5 Calculation protocol

Clase

Histor

T

e e I e e e e s

roperties 2 x

v Y

Tendon stresses (1)

Name
Selection
Type of lnads

Kabelspanningen

Al |
Class ~
ST5 (ULS) - controle op 50jae v ..

Tendons

BSP-Strengl
values LCs -
Extrame Global

i

Drawing setup 1D

o
2
7
@ @A Lai2 |0 18R ¢
Preview
B& 150 m w00 - k| T default &
Tendon stresses
Kabelspanningen
Linear calculation, Extreme @ Global
Selection : All
Tendons: BSP - Streng1
Class . ST4 (ULS)
Case BSP Tendon X Stress after anchoring / LED LCs Lmin Lmax MinStress | MaxStress
[m] transfer [MPa] [MPa] [MPa] [MPa] [MPa] [MPa]
[MPa]
S5T4 (ULS) |BSP Streng 1 25000 141873 | -25056| -4108 000 0,00 134260 134280
ST4 (ULS) |BSP Streng 1 0,000 0.00 000 000 000 0,00 0,00 000
<
Preview
Ba| 150 m wosw I b Ty defautt - W@
Tendon stresses
Kabelspanningen
Linear calculation, Extrerne : Global
Selection : Al
Tendons: BSP - Strengl
Class . ST& (ULS)
Case BSP Tendon X Stress after anchoring f LED LCS Lmin Lmax MinStress | MaxStress
[m] tran sfer [MPa] [MPa] [MPa] [MPa] [MPa] [MPa]
[MPa]
S5T5 (ULS) |BSP Streng1 25,000 141873 | -3505| 9762 0,00 0,00 1266,05 1286 05
575 (ULS) |BSP Streng 0,000 0,00 000 0,00 0,00 0,00 0,00 0,00

There is clearly an increase in LCS losses between the beginning and the end of the service stage.
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Deformations

The deformation of the pretensioned prefab beam in the different Construction stage is also given in
the results menu. Below the results for the deformation in the 5 construction stages is shown:

Stage 1:
Deformations on member (1) vy ¢
- £
Name Venarmingen van staat £
Selection Al - )
Type of loads Class R ™~ o -
ST1 (5L8) - plaatsen van prefabligger | [ [
Filter Na -] e ash | \I\[ ~ -1
Structure Intiel = = S mssissassssasrsasssRasaiiRsRasasaRisaRsEssnas _“.__,.DFP_\
Velues u ) [TYree—— - -
Extreme Glabal - S
Drawing setup 10 l
Section Al E
Stage 2:
Numag Vervarmingen van stast
Selection Al -
Type ofloads Class -
ST2(SLS) - storten drukinag =[]
Fiter No -
Structure Infial =
Values uz -
Exteme Global -
Drawing setup 10 2l
Section All R
Stage 3:
Name Vervomingen van staal
Selection Al =
Type of loads Class =
T3 (5LS) - aanhrengen permanente atwerking ~...|
No e
Initial -
u |
Exreme | Global =
Drawing setup 10 "
Saction Al =
Stage 4:
Name Veramingen van staaf
Selection Al -~
Type of loads Class -
ST4(5LS) - stert gebruiksfase =l
Filter No ~
Stucture Initial K
Velues uz -
Extreme Global |
Drawing setup 1D 2
Section All =
Stage 5:
Nameg Vervormingen van staaf
Selection Al ]
Type of oads Class -
ST5 (SLS) - controle op SDjaar _-_E
Filter No ]
Stucture Intial -
Velues uz -
Extreme Global -
Drawing setup 1D ol
Sedtion Al -

There is a difference in deformation between stage 4 and stage 5.

The increase in deformation is caused by creep, because the load case assigned to stage 5 was an
empty dummy load case.

The effect of creep (and more in general all long term losses) is stored by the TDA analysis in a special
load case F-creep.

The deformation for the load case F5-Creep contains the extra deformation:

F5-Creep:
Neme p Vervormingen van staat
Selection Al
Type of loads Load cases
F5-Craep - controle op 50jaer
Filter No
Structure Initial
Values uz
Extreme Global
Diawing setup 10
Section Al

Note that also a relative deformation could be given for checking.
This relative deformation could be checked manually or by means of an imbedded excel check.



Internal forces

The (enveloppe) moment lines for stage 1 and stage 5 are shown below:

My stage 1
Name Interne krachten in staaf
Selection All
Type of loads Class - 3450,85 kNm

ST1 (ULS) - plastsen van prefabligger
Fller No
20-1D upgrade o
Values My —
Text output Text | | IJL
Extreme Global 8
Drawing setup 10 al
Seclion All
My stage 5
NBXE g Interne krachten in staaf
Selecton Al r\ i . ~2546,28 kNm
Type ofloads Class £

ST (ULS)- controle op S0jaar = r\" | P e 7T 18 e
e 5 Samm—— ML = I -
2010 vpgrade o -
Velugs My TN j/ = =
Text output Text
Exrame Global
Drawing setup 10
Seetion Al

504114 kNm

The maximal resistance moment can be viewed in the concrete menu.
This means a capacity check of the internal forces will be possible in the concrete menu.

Stresses

The stresses can be viewed over the height of the cross-section.
This is interessant to check if there would be tension on the top fibres in the end sections of the beam.

The stress in the begin section is shown below for stage 1:

Detailed stress in section @
Ner - = =

I Picylle | Information |
ERi=H Type of stress
Properties X
— o P @ Nomalstizss
[stress 1] ~v|\B Y 7 O Shear stress

P bo O vonMises 5
Name Stiess. O Fatique
Selection Al MPa -
Type of loads Class T ‘ E
Class ST (UILS) - placing of .. Member, gt |
Fiter No Secion: [ oo vlm
Cross seclion parts Al P —
Fibres Al
Drawing ‘Standard Teut
Values Nomal + Ficture
Edtreme Menmber Narmal stress
Drawing setup Shear stress
Sestion Al won Mises

Fatique:
Scale, [1 B ‘
Teut: 1 i
Command line
BT LS

Single Check. -
i s5» | [Felectamember for Single Check >

There seems to be no tension on the top fibre.
This is prevented by the debonding and the bending of some strands.
If there would be tension on the top fibre, then more strands should be bend or debonded.
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The stress in the midsection in stage 5 is shown below:

Detailed stress in section B|
Picture |\nlnrmahnn
Type of stress
416 .
(@ Normal stress
() Shearstress
3.2 27 ()von Mises
- () Fatigue
7 MPa
/ Member: ]7
' Secion | T
Setup of print
'_:15 [ Text
[ Picture
/ [¥] Normal stress
[¥] Shear stress
- § [¥]von Mises
B = [V Fatique
8.2
I Tao Document l
_ Scale ;1 =
24 Tex I |

Notice the jump in stress between the two phases of the cross-section.

It is also possible to show the stress over the length of the beam.
Hereby can be chosen to show the stress on the bottom or the top fibre.
The stress in stage 5 on respectively the bottom and top fibre are shown below:

Tension stress at the bottom fibre in stage 5:

Name Stress o
Selection Al | *
Type of loads Class ]
Class ST5 (ULS) - controle op S0jaar L
Filter No | ™~
Cross-section pars All |
hloss S = ST ISP i I - 0 O A 0 B S~ =
Extreme Member | /B A%
Drawing setup 10 = Er— =4
Sertion All |
Compression stress at the top fibre in stage 5:
Name Stress
Selection Al | M~
Type ofloads Class &l o ¥ 5
Class STE (ULS) - controle op B0jaar =L \‘,._J\ B el
Filtar Mo JEd | = Jlf = — =
Cross-section parts Al Ell £=
i Top -l
] Normal- = | e
Extreme Member = ‘\‘\-\\ ///
Dremwing setup 10 - s U I |
Section All &= o
I

Note that the top fibre corresponds to the top of the second phase of the css.

To show the stress on the top fibre of the precast beam (first phase of css), the user could manually
predefine a named fibre.

This is done in the properties of the cross-section:



M Cross-secti

=] General 7
Draw calor Fhase calor Tl
hs 1500 < Properties editable o
: 'JZ & Bucking editable [
Ie Buckling y b -
= Buckling -2 = -
: Fabrication concrete -
FEM anelysis El

Mesh size [mm] 0
Min. point distance [mm] 0
Phase calculation a2

Concrete
Curve dividing
Ecitjuints
Ecit cuts

AutoDesign constraints

Named items

Cross-section parts

Narme ]

None 1]

798

None B [

7

h4

| |
ThoBEhvez 15

Picure | F{

Cross-section fibres

SImm) I Z[mm] [ Name
1 725 599 [Mone
2 | 750 474 Nene
ER 200 424 None
ER 150 34 MNene e e
|5 | 150 0 None
Lmwmed || 150 651 None
mands | i 5l Bovenver

Afterwards stresses can be shown over this named fibre.
In the picture below the stress in stage 5 on the top fibre of the precast beam is shown:

Stress

Al

Class

ST (ULS) - conirols op S0jmar
No

Nemed fbre

N

Normal -

Member

Drawing setup 10
Section Al
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5 Checks in the concrete menu

A lot of checks are possible in the concrete menu. The user should be aware of which checks he wants

to run before going to the concrete menu. If the user would miss a check, for instance check of fatigue,
embedded excel checks could be a work-around.

In chapter 4 (results menu) a check for tension stress at the top fibre right after installation was already
discussed. A check for the maximum tendon stress is usually done manually at the input of the initial
stress in the strands.

In this chapter a deflection check, a check for the maximum concrete compression stress, a capacity

check on the resistance moment, and a design of additional passive reinforcement (if required) will be
illustrated.

Also the design of vertical shear reinforcement Ass and the design of shear reinforcement Asj in the
construction joint will be treated.

At the end also the check for decompression will be illustrated. This is a new feature since version
SCIA Engineer 2011.

Note: it is advised to create a document template in which all the checks required for the user are
assembled.

Deflection check

This check is comparable with the results for deformation that can be checked manually in the results
menu. However in the concrete menu a difference is made between the total deflection and the
harmfull deflection (which is the deflection caused by creep).

Below the results are shown for the deflection check in the final stage:

B Desion
B Desionof nompeestrssed renorcement npresressed css
= B Member check
# B check of non-prestressed concrete ™~
= B, Chedk of presteessed concreze g N
T Crack control | L A
I cud e el Lo ol ol alolololead ol = R R R Tl st 0
Bl T e = 2 = = = = i = =
1 Alousble sreesof concrete ——

" Alloviable princioal siresses
bl Check of prestressing reiorcement

% By, SaT_Details @ F A kallS | %54 1B BPE <
[ Bl o prestress reinforcement 9| v
[ciose | BE BS O -0 W T ceraun @ o f
L= 2
Check deflection
Properties 3%
Check deflsction (1] v \E W Check deflection (linear)

Linear calculaton, Extrene  Giobal

Selection - Al
lame Check deflection (i
Moo ok et (o] Corrbinations - FS-EN-BGT Quas-Permanent

- ;

Type of loads Combinabons ~|| Component: uz

Combmat FSEN-BGT Quas-Permanent - ol jar |

et e —— 1| [ember Case T [ B | B [ S | O | G | Chck, | Chek
i = - (] mml i fmm] fmmi mm -

Frint explanabion of enors and w0 B s | Bejeongrorm | Bemparenis | Benimagn | Checkiy,
=T Ceck o = Imm] [mm] [mm] [men G]

Evrene Gicbal =4[ |81 F5-EN-BGT Quasi-Permanent/1 15,000 6812 423 00 423 6812 0.71|0CK
Drawing setup 10 = -188 61,2 600 1200 1.00

Sestion ] |




Check of allowable concrete stress in compression

The maximum concrete compression stress is to be expected on the top fibre of the precast beam in
ST4, where all loading is applied and the LCS losses of the prestress are not yet complete.

The result for the SLS quasi perm combination in stage 4 is shown below:

= By, Member design
7 Desion.

= By, Member check
i B, Check of nor-prestressed concrate.
2 B Chedk of prestressed conaret
T crack contrel
' checkresponse
2 Check capacty

Hllowable princpal stresses.
= Check deflection (inear)

# Bh, 5aT_Detais.
[0 sl o vestress reinforeement

Rl Check.of prestressing reinfoscement

T Design of non-presressed reréorcement n prastrsssed ces

P @A koo BB 18 ED €

Freview

—1ser

Jeb BE B IH0 = ws - W] T geroun - @ - B
i 0
£0o] Allowable stress concrete EN 1992-1-1
Properties 9%
| Alowrabie stiess concrete EN 199211 (1) ~ ViV Linear calculaton, Extrere | Member
« | Selection : Al
Combinations | F4-EN-BGT Quasi-Permanert
Combinabns FRENBGT QuasiPemanent - start gebrukafase RS
Frer o =l Prestress check of allowable stress concrete for selected members
Fir explantion of enors andw.. 0 (Tt i o Fire 7 m = = =3
Use nsmed fbees ] H wh | 0R "
= | i TaieF ik
w5 15000 | F4-EN-BGT Guas Femanert/ 6| Sbsad | w133 | 25 ED 7
[ 000 s |  om 100 | 224188107
Fiehiezh 52>
Calculaion infa 53
Conceeta sehp 555
Single Check 25>
Freview >33
sigms o max and after o
presiress

‘sma ce.ch - allwable stiess of concrete in Compression Under SLS charasteristic combination
sigms cz.ap al L5

feLell teniie &

terson undes SLS combnalions

sxgma c,a - stiess of concrele afles anchoringliensles o presiess

xma Ca.min - minkreim Conciete shess iter apphcabion of sefavex, al permaner, snd variable
selected [5L5 i

‘quazi-pemanert] combination

sl appi
loads cortaned in usei selected [SL5] combinaton

e clna - masinum conciste shess catssed by langtein load

selected (515
ll pemarent, and yasioble

Bl Ready feni
Command tine

pEEE s a s S

The maximum allowed concrete compression stress (sigma,lt,min in SCIA Engineer) is calculated
according to art 7.2 (3) of EN 1992-1-1. The k2 factor used in that formula can be found in the concrete

setup:

Concrete setup

Standard EN
Design default m] = Concrete
Dirawing settings _D [#- Design defalts
=l Type of functionality | 1= General
Prestressing ] 1= ULS
- 5LS

= &llowable stress
- Stress limitation during tensioning
. 5LS shress limitation
" Calculation
[#- Detailing provisions
Fieinforcement and reinforcement design
Ciosz-gection characteristics
- Wanings and errors

2

Mame
B Concrete
Design defaults
General
EH uLs
515
Bl Allowable stress
Stress limitation during tensioning
El 5L5 stress limitation
B |National annex |
E k1 - factor for maximum compressi.__
0.50

[BEE

Walue [-]

k5 - factor for maximum shress inp... |
Walue [] 1075
Calculation
'Delailing provisions
Reinf t and reinf
Cross-section characteristics
Warmings and errors

t design

o L ]

Select all

| unseectal | |

Refrezh ]

‘ Reference: EM 1932141, Clause 7.2 (3]
- Description: Factar for maximum compressive stress in concrete to consider linear creep. [f
| stress in concrete exceeds k2. fok, non-linear creep should be considered

- application: Prestressed concrete checks with SLS quasi-permanent combination

o (oo |
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Capacity check

The resistance moment My is shown below:

Tiore P oo EN 63211 s :

Sei N. i z

Topo ofload:. Conting || B S Y L S S S S P el e

Ww d:::a Fiﬁlﬂj;vm' = V\‘ U"*‘ B TEFCTE I; E E E ¥ TE E 1= F F F F F F F T T BEE L
Fio 15 — !

Print explanation of erroes and w. 0 .

e v

E— e |

emirg a1

s 0

B398/

Hane Freshess dogrom EN 195211
Selection Al

Typm of bads Conbralirss

Combinations FENAIGT [STA/GED] Sel B - coniole op Slhaar

Fitet ~ ; : 8 & 3 s & 3 3 "
T . ; : : s ~ ; §

’ Check valie i g T | Halor | - - 3

e [ Ll—“\)’«’ i b b o o o o hp 28 a Ly hp o ‘Hi‘—iii'_;l_J,_;%P_H%’_Hm-l-‘f‘ = U 37
Mawoum [ 150 ———. —_—

Secton Al

We will not consider the end zones here. It is due to numerical effects, check of tension stress at top
fibre in first stage was already performed and this was ok.

The unity check in the midsection of the beam indicates that the moment My passes the resistance
moment My.

Two solutions could be possible.

The user could increase the prestress reinforcement by adding more strands.

Or the user could design the additonal passive reinforcement that is required in this case.

Design of passive reinforcement As

Note: to see how much passive reinforcement As is really required to increase the capacity, it is
advised first to tick off the detailing provision of minimum required reinforcement in the concrete setup.

Concrete setup

Propeniel
Concrete presress dasgnEM 195211 (1)

#- Allowable stress

= Detailing provisions

{ . Common detailing provizsions
- Columns

Standard EM
Dresign default m} = Concrete
Drawing settings [#- Design defaults
El | Type of functionality - General Tcer : e Y
Prestreszing & LLS | Additional moment above support O no
2 it & 515 gLl 4 :

Max. bar distance of longitudinal reinfarcem... Bl yes
Min. ratio [percertage] of shear reinforcement B yes
M. ratio [percentage] of shear reinforcem... B yes
Max. longitudinal spacing of shear reinforce. . _IZ yes
Max. longitudinal spacing of shear reinforce. .. _E yes

Max. transverse spacing of shear reinforce.. B pes

The additional required passive reinforcement for the ULS combination in stage 5 is shown below:

i e

)
Life‘)g:"-w e e = s =

Concicte presiess desgnEN 188231
Selection a

Type of osd: Conbiratins

Conbmalicns:
Fiter

Pt explonaton o enesz andw. . 0

Use niamed jintz o g
Use ramed cuts o z
Valusz i atal e £
[ Member

Dizwing selp 10
Sectn r

FEEN-UGT (STR/GED) Sel 8 - contisk op Sliet
No.

£

858
EL

ST i = v
L/
N
\ /



Design of vertical shear reinforcement Ass

It is also possible to design the required shear reinforcement Ass.

The required shear reinforcement is shown below:

= By, Member design
T Desin

Member check

- Bhs Check of non-prestressed concrets
= By, Check of prestressad concrete

B Crack control

F Checkresponse

& checkcapadty

Il Alowable stress of concrete

Close
L(=0)
Properties

@
&
=

2 x

Concrete prestress design EN 198211 (1)

Selection
Type of loads

Combmations

Filer

Frint esplanation of enrs and warmings
Use named joints

Use named cuts

Values

Exeme

Draving setup

Secton

oncrete piestiess desgn £
I -

] Coneeete reshoss deson . |
Al e

Combinatons

FSEN-ULS (STR/GED) S

Nor

o

o

o

Ass
Mermber

All

<Y

x

- Wk T aefaun

Linear calculation, Extreme
Selection = All
Combinations

Member

Concrete prestress design EN 1992-1-1

F5-EN-ULS (STRIGEO) Set B
The shifted moments (tensile forces caused by shear and torsion) are not taken into account
Shear reinforcement for selected members

=1| | Member 1 Case No . L d Voo Reinf.[no]
i [m] [kN] [kN] mm mm| [kN]
=\ |B1 0,000 | FS-EN-ULS (STRIGEO) Set B/ | -179002| 99586 300] 1495 | 23180 1658.16 1428 | 2¢10.0-110

Design of shear reinforcement in construction joint Asj

If the user wants to perform a check of shear in construction joint, this first needs to be ticked on in the

concrete setup:

Concrete setup @

=N Type of values

Dresign default
Drawing settings

Bl Type of functionality
Prestressing

Standard EN ~

= Concrete i
= Design defaults

. Concrete cover

- 20 shuctures and beam slabs
- Punching

: - Default sway type [for columns an
1= General

. Concrete

- Mon-prestressed reinforcement

- Prestressed reinforcement

- Durability and concrete cover

= Calculation

- General

- Columns

- Beams

- 2D stuctures

= ULS
. General ==
- Punching
- Fire resistance
- Interaction diagram
= Shear
1D structures
- 2D stuctures
- Construction joint
= Details
- Anchorage check
Bearing checks
- Fire resistance
Ly Punching
=-5L5
. General
- Prestreszing
- Creen

i€

[ Select all

|| Unselectal | |

Refresh ]

E  Calculation A
E | General )
Mumber of iteration steps | 100
Precizion of iteration [%] | 1
Limit value for checks [-] .00
User defined and end sections only O no
Concrete area weakened by reinforcement ... O no
Concrete area weakened by prestressed rei.. O no
For design calculations of 10 members, con... B pes
Check torsion O no
t E pes
Calculation of additional force causzed by sh.. | Mane _vJ
B | Limit bending pressure zone ratio ... |
Automatic: calculation (steel yield limit] E yes
E Columns
Advanced zetting O no
Corner design only O no
[retermine governing crogs-section beforeh. . D ho
Buckling data & yes
Optimize the number of bars in c-s for biasial... ;E yes
Bl Beams |
Caloulate compression reinforcement E yes
Include normal force to calculation E yes
Check compression of member O no .
MEd < »*c™od: w =[] 0.0
Moment reduction at supports O no
Shear force reduction at supports O no
Reduce shear force n
B 2D structures |
Req. shear reinfarcement -» s height >= 2. B yes
Styctural reinforcement of deen beam 0 no b

;.I.:ieferenc:e: Code independent

| Description: ‘Whether to check constructions joints of all beams in structure for shear

EAppIication: Concrete 10 checks - beams

(] | Cancel
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The roughness of the joint can be defined in the section properties:

M (ross-section

= Parameters

Mateial |CB00. “luf
[ v ce0/zs =l
b ] 0

b2 ] B
b3 frm] 1450

m[] | Userh' | bilom] | Alphafdeg] [ Selweight
050 o

[ Type of joint |

|
|

|5 |
1500 |
1000 |
|75 |
|

\

|

1
2

]

Goneral —
Draw color Phase color -

10

f]

[ 2
Bl %
beam [80)
Standard

0 ) | - Use reduction factors |01

By default the roughness of the joint will be defined as very smooth, which is the most conservative.

The required shear reinforcement Asj is shown below:

Nane Toncrete preshess design EN 199271 Concrete prestress design EN 1992-1-1

Selection I -

Type of loads Combinations Linear calculation, Extreme - Member

Cambinations FSEN-ULS [STR/GED) Set B - contiale op Sk Selection

Fiter [No Combinations © F5-EN-ULS (STRIGEO) Set B

Piint explanation of ewors and w... O The shifted moments (tensile forces caused by shear and torsion) are not taken into account
Use named jonis Shear reinforcement in joints for selected members

Uze nemed cute o

Member d Case Joint V, v, A A Reinf.[ne.]
| | Im) [ | I kK] MPa] ‘ mﬁ | [mmm] | [mméim]
| [51 | 27,000 [F5-EN-ULS (STRIGEO) Set Bf1 |1 [ 76919]  -082]  025] 0 788 2:10,0-199

Draving setup 10
Section

The theoretical background behind the calculation of Asj is added below:

In EN 4 types of joints are defined (very smooth, smooth, rough and intented. These types define the
parameters c and p

The formula for the resistance of the concrete without shear reinforcement is shown below:
VRdi = C T + 4 o +pfy.;| {pSiI’I a+cos a)s0,5viy

(6.25)
where:
C, H are factors depend on roughness of joint
fetd is design tensile concrete strength
onis normal stress preloaded construction joint
oy >0 for compression
oy <0 for tension
oy is limited by 0,6*fq
p is reinforcement ratio
p = AglA where:
A area of reinforcement used for shear in construction joint
A area of concrete joint A;=b;* 1current meter

a is angle of reinforcement efficient for shear in construction joint, defined by user in CSS
dialog, limited by values 45°- 90°

The formula for the shear force in the construction joint is shown below :



=8 !
ved = f Veal (Z b)) (6.24)

where:

/s the ratio of the longitudinal force in the new concrete area and the total
longitudinal force either in the compression or tension zone, both calculated for the
section considered

Value Beta is calculated from response with ULS precondition (6.1(2) EN1992-1-1)

Ved is the transverse shear force
z is the lever arm of composite section
b; is the width of construction joint

These formulas are taken from the EN 1992-1-1 chapter 6.2.5.
Shear reinforcement Asj will be required if Veg; > Vrgi.

The formula for the required shear reinforcement Asj is shown below:

A = A WVey —Cl oy —ploy)
e f,o (QuSina +cosa)

Decompression check
This SLS check is described in art 7.3.1(5) from EN 1992-1-1.

Decompression check only needs to be done if part of the pretensionned cross-section is in tension for
the considered type of SLS combination.

Crack width ... w_max

Mazximal crack width

Exposure class R (Quasi) [mm] PM {Freq) [mm] PM (Quasi) [mm] ‘
1 KE1 0,400 0,200
2 0.300 0,200
3 0,300 I
Explanation :

Mot editable value 0.0 = not checked in this case

Decompression check

Exposute class Pitd (Cuasi) P (Fred) P (Clugsi)
P G v -
=R
Explanation |
RM = reinforced member Quasi =under quasi-permanent load combination
PM = prestressed member Char = under characteristic load combination

Freq = under frequent load combination EEET s I { ok ] [ Ganca|

In this example we are in default environmental class XC3.
This means we will need to check for the SLS quasi-permanent combination.

Note that if we would make the check for the combination F5-EN-SLS Quasi, no tension would be
found on the bottom fibre, so no decompression check is necessary (->warning 298).
Therefore the service load is increased from 20kN/m to 50kN/m to achieve results shown below:
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= B Member check.
1 By Check of non-peestressed concrete ~N
= Bl Check of prestressed concrete . Histor |
Chetk rasponse Eﬂ:’p@( N s '35? o= 4 . WA . = J o
4 checkcaparty 0 A A =0 0 O s
= — e A -
L Alloviable stress of concrete N 1
T allowable principal stresses A
{ull Check of prestressing reinforcement \
= Check deflecton (inear) \
® By, saT_Details
[ Bl of prestress renforcement: o \
"
roperties 3%
loncete prestress check cracks EN 199211 (1) v \B Y Bl Bas|I=0 100% - A T detaun -8 . B
[ ’
Jame Concrete prestiess check. cracks EN 133211 Concrete prestress check cracks EN 1992-1-1
seieclion a1 =
“ype of loads Combinations _=l| Linear calculation, Extrerne . Member
Sombinations FSEN-5L5 Duasi - controle op Slisas ||| Selection = Al
“iker Ne =ll| Combinations | F5-EN-SLS Quasl
rint enplanation of erors and w... 0 Decompression check of concrete for selected members
“ype of used rerforcement Astal ~|
b erbe | & T Tame T Tl T | Faen | Sty | Twki, | ek
! e e | i} B Er = R e s e |
e Lk = | 15000 [FEEN-SLS Guasiin | EsPStengl | 1382 | 700,00 64334 | 4124 | 185 28p0|  1348] 100 [woT ok |
Jtaming setup 10 J&
ection a =l

As z. is lower then zg4., the decompression check

will not pass.

Concrete setup

[E} Type of values = ECEN General &
MNA building = = Concrete B ULS
B Type of functionality = General B 818
Hollow core beams ] LonUEtE B General
Frastrassing = MNon-prestressed reinfarcement BlNatonal annax
Prestressed reinfarcement = -
. E k3_crack - coefficient for calculati
Durahility and concrete cover e
=-ULs Value [ 340 Il
i Genaral B k4_crack - coefficient for calculat
2 8L8 Walue [-] 042
i General B w_max - maximal crack width
Prestressing Yalues __l
& Allowable stress B z_dec - decompression distance
© Stress imitation during tensioning 1025 =
5LS stress limitation
= Detailing provisions
Common detailing provisions
Caolumns
Beams
Refarence: EN1892-1-1, Clause 7.3.1(5)
 Description: Required perpendicular distance from the edge of the prestressing strand or ductto
\the neutral xis where the concrete has to be in compressian,
Application: Decomprassion check of prestressed concrete
Selectall l [ Unselectall l [ Refresh l [ Load default NA parameters l [ OK } I Cancel




2D/1D upgrade

The purpose of this example will be to illustrate the 2D->1D upgrade functionality.

This functionality allows to built up the model with a 2D element that can be used for analysis of load
distribution. After the calculation of the internal forces a 1D element model can be exported out of this
2D element model. This 1D element model will contain calculated internal forces from the 2D element
model and can be used to make the design checks.

For the design calculation of a 1D element model, reference is made to the previous chapter.

1 Modeling of a prefab slab model

Open a new project in a general xyz model (or plate xy environment for precast edition).
In the structure menu the Prefab Slab can be found under 2D member

Structure

=77 1D Member
5‘ % 2D Member
47 Plate
LD wall
% shell
-= Shell - surface of revolution
~abp Shell - swept surface
. F# Ribbed Slab
| - Prefab Slab

The prefab slab will be considered as a ‘normal’ plate in this 2D element model.

The beam layout that can be defined in the prefab slab properties will only be important in a later stage
for the 1D export. This means that the beams that are added in this way will have no influence at all on
the stiffness or the self weight of the plate.

In this example beams are added every 1,5m.

Il 2D member

Z Mame 31
- 1 |
J T | Type | plate (90) R
/_,/ -7 (Analysis model | Standard _vj
i ; aterial C30/37
FEW maodel Orthotropic from beam _vj
,. Thickness [mrm] [
o e ‘Orthotropy om ;]_|
% Member system-plane at centre _vj
bt |Eccentricity z [mm] 0
LCS Type Standard i
| Swap orientation O no
LCS Angle [deg] 0,00 [
Lawer |Layer! _'j_J
Bl Beam layout |
Fuosition | Distance _'j
First offset [m] 10,000
Last offset [m] |1
Switch offsets O no
Distance [m] |1.500
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To assign a correct stiffness to the plate, which is of course important for the load distribution, the FEM
model of the plate will be set to orthotropic. As type of orthotropy the OT type ‘slab with ribs’ could be
used. The stiffness will then be calculated based upon the orthotropic parameters.

Only the self weight is not yet taken into account correctly then, but this is no problem, since it can be
recalculated in the 1D element model.

The cross-section that will be used for the ribs is the same as in the example above, with as only
difference that the second phase (formed by the in situ bridge deck) is not part of the cross-section.
The bridge deck will be modeled by the plate height of the 2D member because it also has to
contribute for lateral stiffness.
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The prefabplate will be modelled with a total width of 15m and a span of 30m. The supports have to be
applied as nodal supports on the beam edges.

It is also possible to define the prestress reinforcement in this model, but it will not be taken into
account for the calculation. It will however be exported to the 1D elementmodel where it will be taken

into account in the analysis.
The same beam strand patterns as the ones used in the example above will be used.
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2_Application of the loading

The first load case that was created is the load case LC1-Prestress.

The second load case will be LC2-Self weight.
This second load case will be analysed later on in the 1D element model, so we will not consider the

internal forces for self weight in this model.
The third load (LC3-Permanent) will be a surface load of 5kN/ m?.

As fourth load case (LC4 — Service load), a line load will be applied on one side of the deck.
This line load is only applied above 1 beam, but because of the transversal stiffness there will be a
transfer of load to multiple beams. The calculation of the spreading of this load is the whole purpose of

this 2D prefab plate model.
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3_Calculation

A linear calculation of these load cases will be made.

It is advised to have a look at the mesh setup first, since the default mesh size of 1m may be to rough.
A mesh size of 0,25m is set in this example.

M Mesh setup
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4 Results

The available results in this model are only results on 2D element, since in this calculation model no 1D
elements are present. It is only the orthotropic 2D element that is in the calculation model.

The effect of the longitudinal ribs is taken into account in the orthotropic stiffness, which will lead to a
correct spreading of the loads, which is of course the purpose of this prefab plate model.

The displacement for load case 4 are shown below:
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The moments for load case 4 are shown below:
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There is a clear spreading noticeable. The local line load of 15kN/m will be spread over multiple
beams. This spreading is caused by the transversal stiffness of the prefab plate model. This
transversal stiffness will be delivered by the in situ topping of the bridge deck (and not by the prefab
beam elements themselves who will serve of course for the longitudinal stiffness).
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There is also a moment my in transvere direction noticeable:
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To increase the spreading of the loads, a transverse beam could be added to the model.

In this example a transverse beam (R[1000,300]) is added in the middle of the span.
(please note that for correct modeling an internal edge should be created in the plate element to
connect the transverse beam to the plate element).
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The effect on the displacements and moments is shown below:
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The transverse beam is clearly providing a better spreading of the loads.

It is also possible to design the transverse beam itself, since this 1D element is part of the calculation

model.

The moment on this transverse beam is shown below:
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5 2D->1D upgrade

As it was mentioned before, the purpose of this 2D prefab plate model was to make an analysis of the
spreading of the loads. The dimensioning of the prefab beam elements should be done in the 1D
element model.

In the prefab plate model the prefab beam element(s) that take(s) most loading will be exported to a 1D
element model for dimensioning.

This can be done through the 2D/1D upgrade functionality in the results menu.

2D/1D upgrade will automatically create a 1D element model with geometry and internal forces taken
from this 2D element model.
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For the 2D->1D export the following setting can be defined:
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The width of bridge deck that is taken into account in the export is defined by the effective width (which
could be enterred in the properties of the prefab slab). This effective width is also used as integration
width to define the equivalent internal forces on the 1D element model.

It is advised to export to frame XZ environment, since in this environment TDA calculation is possible.
The user could define also which internal forces and for which load cases they should be exported.
The number of points on beam defines the precision of these internal forces.

A new option since SCIA Engineer 2011 is to export to a template instead of a new project.
Exporting to a template will open a user template (with parameters) instead of just a new project.



The exported 1D element model is shown below:
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The geometry of the model is recuperated from the prefab slab model.

Also the internal forces are exported to this 1D element model.
As an example the moment line My is shown below:
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This moment line is a result of integration from the internal forces on the 2D prefab slab model.

In the 1D element model these internal forces could be used in the EN checks to make the
dimensioning of the prefab beam elements. Herefore reference is made to the 1D element model

treated in the first chapter.



