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Continuous composite beam tutorial

1 Introduction

This tutorial describes input of composite continuous beam composed of prefabricated
members and made continuous by casting diaphragms and composite deck in IDEA Beam

application.

2 Input of geometry

2.1 Creating a new project
Run the IDEA Beam application.
To create a new project click New in ribbon group Project.

_— ij Mew
i}
Project

The Beam wizard starts.

B = "l

Type of beam

@ Cast-in-situ concrete beam

©) Pre-fabricated concrete beam | Composite pre-tensicned

i€ Steel beam

(@) Single span beam

@ Continuous beam ¢

Beamn alignment | Bottom surface

Supports position | Bottom surface

Set first dialog of Beam wizard as follows:
e Select the radio button Pre-fabricated concrete beam.
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Continuous composite beam tutorial

e Select the type of beam Composite pre-tensioned.

e Select the radio button Continuous beam.

e Select Bottom surface in combo box Beam alignment.
e Select Bottom surface in combo box Supports position.

Click Next to continue to the following wizard step.
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Continuous beam with composite slab

® Straight beam loaded in vertical plane

(@] Straight or polygenal beam loaded in 30

Type of construction seguence:

Prefabricated beams made continuous with composite slab

I T O 0T O

L [l - [l ]

A A ' A A

LL|L L, L L L, LLrL
Final model:
Left cantilever LI [m]: | 015 g
Spans [m]: 1103108 |
Right cantilever Lr [m]; 0,15 <=

Next > Cancel

Set beam properties in the second wizard dialog Continuous beam with composite slab as
follows:

Select radio button Straight bema loaded in vertical plane.

Type of construction sequence is limited to Prefabricated beams made continuous
with composite slab and cannot be changed.

Select checkbox Left cantilever LI [m]and input the length of cantilever at the beam
beginning 0,15.

Enter the string to define the spans lengths of the final beam to the Spans [m]edit box:
10,3 10,8.

Select checkbox Right cantilever LI [m]and input the length of cantilever at the beam
end 0,15.

Click Next to continue to the following wizard step.
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Continuous composite beam tutorial

Code, cross-section, loads

Design code: | EM = | 1992-2
Mational annex: | EM “ |
Design working life: | 50 years ¥ |

Groups for bridges

Cross-zsection zeneral

Diaphragm (rectangle) [mm] b =| 300 |,-’ h =| |

Self weight accarding cross-section

Permanent load [kMN/m]: | a |
Variable load [KN/m]: 0 |

| <Back Next> | | Cancel

Set properties in dialog Code, cross-section, loads as follows:

Set Design code and National annex to EN.

Set Design working life to 50 years.

The beam wizard enables to input rectangular cross-section of diaphragm. Cross-
section of diaphragm can be changed after finishing the wizard. Height of default
rectangular cross-section is calculated automatically according to height of composite
cross-section. Set the value of Diaphragm [mm] b to 300 mm.

Select the option Self weight according to cross-section.

Set the value of Permanent load [KN/m] to 0 kN/m.

Set the value of Variable load [kN/m] to 0 kN/m.

Click Cross-section to input the cross-section, which will be assigned to all prefabricated
beams. The cross-section of prefabricated beam in second span will be modified later. Dialog
Cross-section navigator appears. Click the picture of general cross-section on the tab
Advanced to start input of general cross-section of prefabricated beams.

IDEA RS s.r.o. | Jihomoravské inovacéni centrum, U Vodarny 2a, 616 00 BRNO
tel.: +420 - 511 205 263, fax: +420 - 541 143 011, www.idea-rs.cz, www.idea-rs.com




Continuous composite beam tutorial

|

Advanced

T vy d

oww [y

Dialog General cross-section editor appears.

Undo Redo

4 General cross-section IE‘
Shape

Points

Results

Design data

Report

There is no cross-section component

z

R

Cross-section components IE'

! >
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Continuous composite beam tutorial

Click New in ribbon group Cross-section component to input the firs component of general
cross-section.

Dialog Cross-section navigator appears. Click picture of rectangular cross-section on tab
Basic to input the prefabricated component of composite cross-section.

Fad g ) .Y e —— X
LMOEE-ECHON INaVIgaTor

Basic | Advanced

-

1 ®
L J 1y
©

Cancel
Dialog for definition of rectangular cross-section appears.
Rectangle = Bl X
4 Rectangle
| Mame Rectangle 450, 300 z
|J Geometry e— +
h [mm] 450 <= d 1
b [mml] 300 <= — :
|J Material |
| Concrete C45/55 'l @ |
|
{t . '
Q - = |————— Y
Y i
|
|
|
I
— |
_|., b ‘l. — :
2 ,1]' 300 ,,L
Loy
o
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Continuous composite beam tutorial

Set properties of rectangular cross-section in Rectangle dialog as follows:

e set height of cross-section h [mm] to 450 mm;
e set width of cross-section b [mm] to 300 mm.

e click to add new material and assign it to the cross-section. Select material
C45/55.

Material X

C12/15
C16/20

€20/25

C25/30

3037

C35/45

C40/50

C45/55 <=
C50/60

C55/67

C60/75

c70/85

C80/95

C90/105

ok || Cancel |

Click OK in Rectangle dialog to finish input of rectangular component of general cross-
section.

The composite slab will be defined as the second component of general cross-section. Click
New in ribbon group Cross-section component to input the cross-section of composite slab.
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Continuous composite beam tutorial

4

- = ? E Tl T Final outline #Genembe
= ‘Overlapping components -M
Unde Redo Import Export ‘Component Dimensions || Current Each Phase : = -
numeers
4
4 General cross-section lz‘

Shape
Paints $ ?
Results

B §_,Y_____§ —y=u

Design data

Report

IEE < !IDetaiIs -~ q

Cross-section components El

»

> |2 | Rectangle 450, 300| C45/55 |G heness™ | || (G| 0 0
T

7] M

Dialog Cross-section navigator appears. Click picture of T-shaped section on tab Basic to
start input of composite slab component.
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Cancel
Dialog for definition of T-shaped cross-section appears.
T Shape (=T
| 4 TShape
| Mame T Shape 180, 3630
| 4 Geometry
h [mm] 180 b

b [mm] 3630

bw [mm] 240 @ —
hf [mm] 130

|J Material

| Concrete €30/37 'l/@ >

& "

OK

Set properties of T-shaped cross-section in T-shape dialog as follows:

e set cross-section height h [mm] to 180 mm;
e set cross-section width b [mm] to 3630 mm;
e set web width bw [mm] to 240 mm ;
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Continuous composite beam tutorial

e set top flange thickness hf [mm] to 130 mm.
e click to add new material. Select concrete C30/37.

Material X

c12/15
C16/20

C20/25

€25/30

037
C35/45

C40/50

C45/55

C50/60

C355/67

C60/75

CT0/85

€80/95

€90/105

ok || Cancel

Click OK in T-shape dialog to finish input of composite slab cross-section.
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Continuous composite beam tutorial

coTTti8E TR 1 BT v T T[T
(e ]er] .4 - f 8
Undo New Copy Up Down Dxf Table || Import Exwrt NiRSEH| Component | Dimensions || Current |Wigtéfial| Each Phase || Final O

gnd numbers outline components

[Navigator = 18|

4 General cross-section

Shape = Z=U

Data ~ 4 |[Details -1

Cross-section components EI

T | Material Y | Master comp. Master point| Insert point| Rx1 []] y [mml| z [mm]| Re2 []{ Mirror Z| Mesh size [mm]| Phase

2 | Rectangle 450,300 C45/55 0. None - =| [0 - o 0 0 0
> |3 [Tshape 180,3630] C30/37 | |2 Rectangle 450,300, |2 - |8 o (o o o

<] |

The next step is to change the position of composite slab component — to get the bottom edge
of slab coincident with the top edge of the rectangular component of the first phase.

Select the second line (T-shape) in Cross-section components table and set component
properties as follows:

e select Rectangle 450,300 in column Master comp.;

e select number 2 in column Master point;

e select number 8 in column Insert point. The composite slab component moves so that
point 8 of slab outline is coincident with point 2 of rectangle outline.

o verify the proper settings in Phase column - value 1 for Rectangle and value 2 for T-
shape.

Click OK in General cross-section editor to finish input of composite cross-section.

Click Next in dialog Code, cross-section, loads to continue to the following wizard step.
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Beam parameters and global time axis

5 T o 0T @

- [ =11
Ty P P P

Lal | Lo Laf | |La Lol [ [La Lo | [Ler

Ldr [m] Age [d]

> (|1 103 0,12 10,06 012

2 10.8 012 10,56 012 25

Global time axis: A ﬁ ﬁ
Construction and service st“es Time [d]

Casting of compaosite slab 25

Final supparts 42 ¢

¥ Superimposed dead load | a0 |

End of design working life | 18250 |

| <Back | Next> || Cancel |

Set the table of spans properties in dialog Beam parameters and global time axis as follows:

o for both spans set the lengths of left adjacent diaphragms in column Ldl [m] to 0,12;
¢ for both spans set the lengths of right adjacent diaphragms in column Ldr [m] to 0,12.

Lengths of prefabricated beams Lb [m] should recalculate automatically to 10,06 and
10,56;

e set value in column Age [d] (equivalent age of prefabricated beams at the moment of
casting of diaphragms and composite slab) to 25.

Set times in the table Global time axis in column Time [d]:

o for Final supports stage set value 42;
o for Superimposed dead load stage set value 60.

Click Next to continue to the following wizard step.
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Continuous composite beam tutorial

Production stages of prefabricated beams

T
I |
Fa Fi
Ly L L L Ls
Identical history of prefabricated beams a L, A
|dentical temporary supports
Beamn 1 (Lb = 10,06m) | Beam 2 (Lb = 10,56m)
Construction stages Age [d] L1 [m] L [m] L2 [m] n
Casting 0
Transfer of prestressing | 5 | | 0 | | 10,06 | | 0 |
Storage yard (51 [[o1s |[ore [[o15 o]
[ Transport [25 |[2012 |[6036 ][2012 ][0 ]
0] Temporary supports (26 [[2012 |[6036 |[z012 [0 ]
Casting of composite slab (25 Jlois |[ome [[o1s |[o ]
Final supports |42—|
Service stages Age [d]
Superimposed dead load |'6Ei—|
End of design working life | 18250 |
| <Back | Finish | Cancel

Set dialog Production stages of prefabricated beams as follows:

select checkbox Identical history of prefabricated beams;
select tab Beam 1 (Lb = 10,06m);
unselect stages Transport and Temporary supports.
set value in column Age[d] for stage Transfer of prestressing to 5;
for stage Storage yard :
o setvalue in column Age[d] to 5,1;
o set length of left diaphragm in column L1 [m] to 0,15;
o set length of right diaphragm in column L2 [m] to 0,15;
o set number of internal supports in column n to 0;
for stage Casting of composite slab:
o set length of left diaphragm in column L1 [m] to 0,15;
o set length of right diaphragm in column L2 [m] to 0,15;
o set number of internal supports in column n to 0;

select tab Beam 2 (Lb = 10,56m);

for stage Storage yard:
o set length of left diaphragm in column L1 [m] to 0,15;
o set length of right diaphragm in column L2 [m] to 0,15;
o set number of internal supports in column n to 0;
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Continuous composite beam tutorial

e for stage Casting of composite slab:
o set length of left diaphragm in column L1 [m] to 0,15;
o set length of right diaphragm in column L2 [m] to 0,15;
o set number of internal supports in column n to 0;

- Bearm wizard

Production stages of prefabricated beams

Identical history of prefabricated beams Ly,

[0 1dentical tem parary supports

Beam 1 (Lb = 10,06m) | Beam 2 (Lb = 10,56m) ]

Construction stages Ageld) | U1fm] | Lim] | L2[m] | n
Casting 0
Transfer of prestressing E llo  |l1056 [0 |
Storage yard (50 J[o1s |[1026 [[o15 o]
[0 Transport (25 |[z112 |[6336 |[z112 ][0 ]
[C] Temporary supports [26 ||[o147 ][ 10265 ] [0.1480¢] 0 |
Casting of composite slab (25 |[o1s |[1026 [[o15 [0 ]
Final supports [2 |

Service stages Age [d)
Superimposed dead load [0 |
End of design working life [18250 |

Click Finish in dialog Production stages of prefabricated beams to finish the wizard. The

beam data is generated.
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Structural scheme

(I

Prefabricated concrete beam

Design working life

‘ Composite pre-tensioned

‘Sﬂyeals

Geometry and loads settings

Geometry and loads
Flexible supports

Ratio for unloaded spans
Beam alignment

Supports position

Straight beam loaded in vertical plane

=]
0

‘Bnﬂmnsun'ﬂ(e

‘Bnﬂmnsun'ﬂ(e

i i fh
il 11 11T
VAN AN AN
0& 10,06 0 10,56 D%
21,40
A A
z
Lx
Data
Project data
| 4 Code and type settings -
Design code ‘ EN |
Mational annex ‘EN '|
EN 1992-2 =
Type of bridge ‘No bridge =
Type of beam ‘Preiabrl’cated concrete beam 1
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Continuous composite beam tutorial

2.1.1 Modification of cross-sections in second beam span

Click navigator command Project > Cross-sections to start input of cross-sections. Select the
first cross-section in the Cross-sections table (named General) and click Copy above the
table to copy the selected cross-section.

Cross-Sections  |giiy| |s¥6s| [nGopys] ¢

Parameters | Characteristics

General ‘ 4  General cross-section
Rectangle 620,300 Name General2  opmd
> | General2 (General) | ‘ 4 Geometry
| eneral shape Edit... $ |:|

In the properties table on tab Parameters, rename the copied cross-section e.g. to General2.
Click Bto modify the cross-section.

Dialog General cross-section editor appears. Click *—! in the T-shape row of Cross-section
components table to modify the properties of second component of cross-section — composite
slab.

e [T 1 | G

Undo Redo || New Copy Up Down Dxf Table || Import Export

Navigator ~ B || Main
<

4 General cross-section
Shape
Points

Results

Report V-'---—--——--—-——-——-——--—-——-——--' _______________________________

Data

Cross-section components EI
T | Material T | Master comp. Master point | Insert point] Rx1 [']| y [mm]| z [mml]| R ['] Mirror Z| Mesh size [mm]| Phase

a
angle 450, 300 C45/55 0 None =

Shape 180, 3630 C30/37 | [2Rectangle 450,300, [2
I

Dialog T-shape appears.
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T Shape o B X
|‘ T Shape
| Mame T Shape 200, 3630

|‘ Geometry

h [mm] 200 ¢ 1 Zb 1

b [mm] 3630 A

bw [mm] 240 i

b [mrm] 150 <=
|‘ Iaterial

y =

Ok | | Cancel

Modify T-shape cross-section properties as follows:

e set height h [mm] to 200;
o set top flange thickness hf [mm] to 150 mm.

Click OK in T-shape dialog to finish modification of composite slab component..
Click OK in General cross-section editor to finish modification of cross-section General2.

2.1.2 Modification of cross-sections of diaphragms
Click navigator command Project > Cross-sections to start input of cross-sections. Select the

second cross-section in the Cross-sections table (named Rectangle 630,300) and click to
replace the cross-section by input of new cross-section.

Cross-Sections | i || “ || Copy |

Parameters | Characteristics

General #4||| 4 Rectangle
> || Rectangle 630,300 | wt e Rectangle 830, 300
General2 (General) [ Geometry
h [mm] B30
b [rmm] 300
4 Material

Concrete |c30/37 -

Dialog Cross-section navigator appears. Click picture of T-shaped cross section to start
input of diaphragm cross-section.
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O
J I L
©

i

Dialog T-shape appears.

L

O
| 4  Thvar
| Nazew T tvar 630, 3630
| 4 Geometrie
h [mm] 630 b .
b [mm] 3830 @ 1 z A ]
b [mm] 300 —
hf [mm] 180
4 Materil 2
Lﬁ [ — > g = A -
C45/55 y S 1665 1665
C30/37
| 3630
-
by }

Set cross-section properties as follows:

e set height h [mm] to 630 mm;
e setwidth b [mm] to 3630 mm;
e set web thickness bw [mm]to 300 mm;
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Continuous composite beam tutorial

o set top flange thickness hf[mm] to 180 mm;
e select concrete C30/37 in materials list.

Click OK in T-shape dialog to finish input of cross-section of diaphragm.

Select the second cross-section in the Cross-sections table (named T-shape 630, 3630) and
click Copy above the table to copy the cross-section.

Cross-Sections | - || ~ || Copy |

Parameters | Characteristics

General ‘ 4  T3hape
T Shape 830, 3630 Mame Diaphragm?2
zeneral? (General) ‘ 4 Geometry

> | Diaphragm2 (T Shape 650, 3630)

b [mm] 3630
bw [mm)] 300
hf [mm] 200

<=
h [mm] 650 a@
<=

4 Materal

Concrete C30/37 -

Modify following properties on the Parameters tab:

*

e change name to Diaphraghm2;
e set height h [mm] to 650 mm;
o set thickness of top flange hffmm] to 200 mm.

2.1.3 Modification of geometry

Click navigator command Geometry > Members to start modification of geometry. Change
cross-sections assigned to members in the Cross-section column of Members table as
follows:

e select Diaphragma2 (fourth cross-section in the list) for members 4 and 5;
o select General2 (third cross-section in the list) for member 6;
e select Diaphragm2 for members 7 and 8.

Members

Membe | X [m] | Length [m] | Cross-Section

> (1 0150 0150 T Shape 630, 31 -
2 0,270 0,120 T Shape 630, 31
3 10,330 10,060 General -
4 10,450 0120 Diaphragm2 (T ~ ;g. m
5 10,570 0,120 Diaphragm2 (T ~| 2 =]
6 21,130 10,560 General? {Gene @
7 21,250 0120 Diaphragm2 (T ~ P
] 21,400 0,150 Diaphragm2 (T ~
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Continuous composite beam tutorial

There is the beam after modification of cross-sections in the following picture:

w
®w Structural scheme

=h
=
L¥= Eﬁé:}

10,06 E& 10,56
21.40

Nodes

Membe T | X [m] 1o ol Node T Nodalfup;nn
Z
1 3 -

e

EEEERS S
|

o o o <
OEOOEDOOEO
OoQooooo oo

wolee =l @ wn B pa =
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Continuous composite beam tutorial

3 Construction stages

3.1 General settings

Click navigator command Construction stages > Settings to modify general settings of

construction stages.

Set value of Relative humidity to 70% in the properties table Construction stages settings.

Construction stages settings

4  Construction stages settings

End of curing [d] 7

Use yit

Relative humidity [%] 0 —
Maximum length of subzone [m] Pl

Mumber of intervals 10

Calculation of non-linear creep

3.2 History of members

Click navigator command Construction stages > Members history to modify the local time

axes of individual structural members.
History of members | Copy properties of stage H Copy supports ‘ Regenerate |

Members Description
>3 2=
e
124578 Al diaphragrms
Member history in local time axis
1 Casting a User-specified concrete st [[] ¢
> 2  Transfer of prestressing 25 | ¢ | fck [MPa] 25 ¢
3 Storage yard 51 | 4 B
4 Transpart 25 = i
5 Temporary supports 26 =
| 6 Casting of composite slab 25 L2 [m]
| 5 Final supports 42 | 2 EIR Iy Sy
6 Superimposed dead load 60 L] ‘ To design position
= [Z1 17 Fnd nf desinn warking life 18750 v | Mote:
Waming: After a sufficient strength is reached in the concrete, the prestressing is applied to

The age of concrete in current construction stage is less than 3 days. This situation is allowed as it is assumed
that concrete strength is determined by tests, see provision 3.1.2 (5).

Warning:

Global time axis is not valid. |t is necessary to start regeneration of the global time axis.

design member, As precast element lifts up from the rest during stressing
(cambering effect of prestressing), its self-weight g0 is activated and it acts against
this cambering. In order to utilize the self-weight of the element to reduce the
effects of prestressing, required boundary conditions must be provided, in particular
adequately rigid base with suitable pads in the places where the element is

Select the first row in table History of members. This row represents the local history of

prefabricated member number 3.
The history of selected member number 3 in its local

time axis is described in the table

Member history in local time axis. Select construction stage 2-Transfer of prestressing.

In the properties table on the right select checkbox User specified concrete strength. Set the
value of fck [MPa] to 25. The age of stage 2-Transfer of prestressing changes to 2,5 days.

Because the age of construction stage has changed, the global time axis gets invalid. Two
warnings appear below the table. The first informs about concrete age less than 3 days. The
second informs about invalid global time axis. The refresh of global time axis will be

performed later.
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Continuous composite beam tutorial

Select construction stage 3-Storage yard and change the value in column Age [d] to 2,7 days.
The positions of temporary supports of prefabricated beam in this stage can be verified in
properties table on right.

%

A YN
DL 9.76 n‘vs
o Ll
1006

z

r

Data |

History of members | Copy properties of stage H Copy supports || Regenerate

Members Description
EXE
s
124578 All diaphragms
Member history in local time axis
1 | Casting 0 L1 [m] 015 ¢
L 2 | Transfer of prestressing 25 L [m] 9,76
> 3 Storage yard L2 [m] 015 ey
| 4 | Transport 25 | 4 Qutmost temporary supports
5 | Temporary supports 26 | To design position
6 | Casting of composite slab 25 | 4 Internal temporary supports
| 5  Final supports 42 | MNumber 0
6 | Superimposed dead load 60 Note:
| 7 | End of design working life 18250 Once prestressing is applied, the prefabricated elements are transferred to a storage

yard where they are placed on a level, compacted and drained ground. They are
stored in the same position as during production, piled one on top of ancther with a
wooden or rubber stacking strips between individual layers.
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Continuous composite beam tutorial

Select construction stage 6 Casting of composite slab.

-

AN A A PN
[ is 3,25 t 3,25 3,25 uLs
10,06 N

Data |

History of members | Copy properties of stage | | Copy supports | Regenerate I

Members Description

>3

All diaphragms

Member history in local time axis
Name Age [d] Description Fl

() (%) [x]

Beam spans

[v

1 Casting 0 L1 [m] 015
] 2 Transfer of prestressing 25 L [m] 9,76
F 3 Storageyard 27 L2 [m] 015
4 Transport 25 4 Qutmost temporary supports
5 Temporary supparts 26 To design position = 3
> 6 25 ¢ 4 nternal temporary supports
5 Final supports 42 Number 2 ¢
6 Superimposed dead load 60 Distances between suppor 3253 3253 3253 L]
7  End of design working life 18250 Required camber =]
I Type of input | By value & ‘
Value [mm] 0 F
Supports setting [mm]

Warning:

Global time axis is not valid. It is necessary to start regeneration of the global time axis. MNote: =

In the stage properties table on the right set the group Internal temporary supports as
follows:

e Set value of Number to 2;
e Enter into Distances between supports the space delimited sequence of distances
3,88 2 3,88.

Modification of history of member number 3 is finished. The history of member number 6
(prefabricated beam in the right span of beam) must be modified similarly.

Keep selected the first row in History of members table (member number 3). Click Copy
properties of stage above the table to copy times of stages from selected member number 3 to
member number 6.

History of members | - || Copy properties of stage | | Copy supports | | Regenerate |

Members Description
Rt I . — |
6
: 124578 All diaphragms

Select the second row in History of members table (member number 6) and verify the
properties of stages in History of member in local time axis table. The age of concrete in
local time axis of member number 6 must be the same as the age of member number 3.
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Continuous composite beam tutorial

History of members |'-r'|| Copy properties of siage || Copy supports || Regenerate |

Members Description
E
2> |6 <= |
124578 All diaphragms
Member history in local time axis
1 Casting 0
> 2 |Tran5fer of prestressing | 2.5 ¢
3 | Storage yard 2.7 ¢
4 Transport 25
5  Temporary supports 26
6  Casting of composite slab 25

Select stage 6 Casting of composite slab.

In the stage properties table on the right set the group Internal temporary supports as
follows:

e Set value of Number to 2;
e Enter into Distances between supports the space delimited sequence of distances

4,132 4,13.
T
- &
FAN JAN JAN AN
01_5 413 I_ 2.00 \_ 4,13 OIJS
o #
10,56
z
X
History of members ‘ Copy properties of stage H Copy supports | Regenerate:
Members Description
3
> |e <=2 |
| |124578 All diaphragrms
Member history in local time axis
Name Age [d] Description | 4 Beam spans =
1 Casting 0 L1 [m] 015
2 Transfer of prestressing 25 Lm] 0.26
[ 3 Storage yard a7 L2 [m] 015
4  Transport 25 | 4 Qutmost temporary supports
| 5 Temporary supports 26 ‘ To design position = 1
> 6 25 ¢ | 4 Internal temporary supports
N Number 2 <=
Distances between suppor 413 2 4713 ¢
Re
Type of inpu |Byvalue
Value [mm] 0 r
\Warning: Supports setting [mm]
Global time axis is not valid, It is necessary to start regeneration of the global time axis, Maote: -
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Continuous composite beam tutorial

Modification of history of members in local time axes is finished. Click Regenerate above
the History of members table to refresh the global time axis.
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Continuous composite beam tutorial

3.3 Construction stages
Click navigator command Construction stages > Construction stages to modify the
structure history in global time axis.

Click above the table to add new service stage. The index of newly created stage is 7
and the predefined name is Service stage.

Construction stages Reorder combinations |Generatemrmhinatium| Regenerate

Time [d] T | Check Description

1 Casting M(3, 0 ]
2 | Transfer of prestressing M(3,6) | 2,5
3  Storage yard M(36) 27
4 | Casting of composite slab M(3,6] 25
5  Final supports 42
6 Superimposed dead load 60
> 7 Superimposse dead load 2 ME'
8 | End of design working life 18250

In the Name column of Construction stages table, change the name of newly created stage to
Superimposed dead load 2 and in the Time column set value 61 days. Appropriate load
cases and combinations are assigned to the new stage automatically.

Click above the table to add new service stage. The index of newly created stage is 8
and the predefined name is Service stage 2.

Construction stages Reorder combinations |Generabemrmhinatium| Regenerate

MName Time[d] T |Check Description l
1 | Casting M(3 6) 0 [
2 | Transfer of prestressing M(3,6) | 2,5
3 Storage yard M(3,8) 27
4 | Casting of compaosite slab M(3,6] 25
5  Final supports 42
] 6 | Superimposed dead load a0
7 | Superimposse dead load 2 61
> 8 |Sv.=_'rvice stage | 120 @
9 End of design working life 18250

Modify name of stage to Service stage and set the time of stage to 120 days. Appropriate load
cases and combinations are assigned to the new stage automatically.
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Continuous composite beam tutorial

4 Loads

4.1 Load cases
Click navigator command Loads > Load cases to edit load cases.

There are 10 load cases in the project, created by project wizard and by adding new service
stages:

- SW (1) — load case for automatically generated self-weight of first phase of composite
sections on members 3 and 6. The load case is assigned to the construction stage
Casting.

- G((2,G(3),G@),G(5),G(6),G(7),G(8),G (9 - load cases for permanent loads.
Load cases are assigned to appropriate construction stages except the stage Casting.
No load cases have been assigned to the cases yet.

- PRE (2) — load case for transfer of effects of pre-stressing from pre-stressed tendons
to the structural model. The load case is assigned to the stage Transfer of
prestressing.

Into the Uniform load [kN/m] column of Load cases table, input the value -3,33 kN/m of
uniform continuous load, which acts on all members of the beam, into the load case G(6) —
load case is assigned to stage Superimposed dead load.

Input the value -6,67 kN/m of uniform continuous load, which acts on all members of the
beam, into the load case G(7) — load case is assigned to stage Superimposed dead load2.

Load cases | Permanent load groups  Variable load groups
Load Cases [ [Gopys| | Critical Patters | [ Show rheological load cases

Name T | Uniform Load [kN/m] T | Load Group C.stage 1| Type

SW 1) According to cross-section LG - Permanent 3 1 Permanent
~ew 0 LG - Permanent 5 2 Permanent
ey Mot editable LG - Permanent 3l 2 Permanent
e 0 LG - Permanent o I Permanent
 |sws According to cross-section LG - Permanent 3l 4 Permanent
~en 0 LG - Permanent - s Permanent
"~ ew 333 ¢ LG1 - Permanent a 6 Permanent
em 0 LG - Permanent I Permanent
e 567 g LG1 - Permanent I Permanent
ZlG @) | o LG1 - Permanent 2 s Permanent

Click above the Load cases table to create a new load case. The newly created load case
is appended to the end of the table.
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Continuous composite beam tutorial

Load Cases | Copy | | Critical Patterns | Show rheological load cases

Name T | Uniform Load [kN/m] T | Load Group C.stage 1 | Type

SW(1) According to cross-section LG1 - Permanent G 1 Permanent
G 0 LG - Permanent I Permanent
PRE (2) Not editable LG - Permanent I Permanent
GE) 0 LG - Permanent o 3 Permanent
SWS (4 According to cross-section | LG1 - Permanent - | 4 Permanent
G 0 LG - Permanent o s Permanent
G (6) 333 |LG1 - Permanent I Permanent
G(9) 0 LG - Permanent = 9 Permanent
G(T) 667 LG - Permanent = 7 Permanent
G(8) 0 LG - Permanent = 3 Permanent

> | Variable |-125 || 163 - Standard 7 Variable

Modify properties of the new load case in Load cases table:

e change the load case name in Name column to Variable.
e set the value in Uniform load [KN/m] to -12.5 kN/m.
e set the type of load in Type column to Variable.

4.2 Dead loads on members

Click navigator command Loads > Uniform loads to input uniform loads on individual

members. Select load case G(5) as current load case — the load case is assigned to
construction stage Final supports.

Uniform Loads

Load Cas= | G (8) -
s
G2
PRE (2}
G
SWS (4)
66 <=
G(6)
G ()
G(n
G (8

Click above the table to add a new uniform load on member number 1.

Rovnomérna zatiZeni

Zat&Zovact stav I G(5) j

Set the value in column Size [KN/m] to -13,83 KN/m.
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Continuous composite beam tutorial

Click above the table to add new uniform load on member number 2. Load size is copied
from the previous row.

Click above the table to add new uniform load on member number 3. Load size is copied
from the previous row.

Click above the table to add new uniform load on member number 4. Set the size of load
to -15.37 kN/m.

Click above the table to add new uniform load on member number 5. Keep the load size
-15.37 kN/m.

Input the same load on members 6, 7 and 8.

Uniform Loads

Load Case | G (5) V
Membe Y |Size [kN/m] 1| Direction | Angle[] 1

| 13,83 0
- 2 13,83 0
: 3 13,83 0
|4 13,83 0
s 15,37 0
: 6 1537 0
L7 1537 0
> (8 15,37 |GlobalZ /|0 |

Click navigator command Loads > Point forces to start input of point forces.

Select load case G(6) as the current load case— load case is assigned to construction stage
Superimposed dead load. The uniform load -3,33 kN/m acting on all members has been
defined in this load case already.

Click above the table to add a new point load.

Force Loads in Points

Load Case | G (6) =

Membe T | Size [kN] Position Direction Angle []
O|c = -1667 gmd |0 P12 GlobalZ——| 0

Modify the new load as follows:

e set value in column Member to 6;
e setvalue in column Size to -16,67 kN;
e setvalue in column Position to P 1/2.
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Continuous composite beam tutorial

Select load case G(7) as the current load case— load case is assigned to construction stage
Superimposed dead load 2. The uniform load -6,67 kN/m acting on all members has been
defined in this load case already.

Click above the table to add a new point load.

Force Loads in Points
Load Case | G (7) ~ ¢

Diirection Angle [*]

Modify the new load as follows:

e set value in column Member to 6;
e setvalue in column Size to -33,33 kN;
e set value in column Position to P 1/2.

4.3 Assigning new variable load case to combinations

Combinations of load cases for all construction stages are generated automatically. New
variable load case must be assigned to combinations for construction stages Service stage and
End of working life.

Click navigator command Loads > Combinations to define combinations of load cases.

Load cases are assigned to combinations using Load combinations manager. Click Edit
above the table Combinations for construction stages to launch the combinations manager.

Combinations for construction stages Reorder combinations

4 Evaluation of generated combinations

ULS Fundamental Cod | R
SLS Char Code &
SL5 Frequent Code &
SLS Quasi Code &

User defined combinations | 5 || Delete all |

Evaluation C.stage 1 Description 1
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Continuous composite beam tutorial

Load Combinations Manager o B X
Combinations i@l « | Combination Properties
4 Transfer of prestressing M(3,6) Name | |
ULS Fundamental ST(2) - e
SLSC 5T(2) Evaluation |»'2"3=‘. 16.10) |
SLSF ST(2) Type |U_S |
SL5Q 5T(2)
4 Storage yard M(3.6) Stage | ransfer of prestressing M| |
ULS Fundamental 5T(3) - - e ; : 3 : =
Ellll | cad Cases in Combination 1 | Coeff Load Cases in Project T
SLSCST(3)
SLSF ST(3) 4 LG1 1 4 Load groups
SLSQ ST(3) swm ! 4 LG
4 Casting of composite slab M(3,6) R 1 W)
ULS Fundamental 5T(4) G2 1 R(2)
SLSC ST(4) PRE {2) 1 G2
PRE (2)
SLSF ST4) 3
SLSQ ST} = R3)
i G(3)
4 Final supports
ULS Fundamental 5T(5) R (4)
| SLSC ST(5) SWS (4)
SLSF ST(5) R (5)
5L5Q 5T(3) G(3)
4 Superimposed dead load R (8) ‘m
ULS Fundamental ST(6) G(8)
SLSC ST(8) R (9
SLSF ST(6) G(9)
SL5Q ST(B) Ml G -
Expand all iterns Expand all items Expand all items
| Nev | | Delete
——_—
On the left, existing combinations categorized by construction stage are displayed in the tree

control

Combinations.

In the middle, properties for the selected combinations are displayed in the group
Combination properties. Tree control Load cases in combinations displays list of load
cases assigned to the combination, categorized by the load group and the coefficients of load
cases in combination.

On the
control

right, list of existing load cases categorized by load group is displayed in the tree
Load cases in project.

General process to modify the combination:

Select required combination in the Combinations list.
Add required load cases - select the load cases in the Load cases in project list and

drag/drop it to the Load cases in combination list or click .
Remove not required load cases from combination — select load cases in Load cases

in combination list and drag/drop it to Load cases in project list or click
Modify value of coefficients in Load cases in combination list.

Load cases can be added/removed to more selected combinations at once.
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Continuous composite beam tutorial

Load Combinations Manager = E X
TGS 4+ | Combination Properties
4 Final supports Name | |
ULS Fundamental 5T(3)
SLSC ST(9) Evaluation |CUdE. (6.10) |
SLSF 5T(3) Type | ULS |
SL5Q 5T(3)
4 Superimposed dead load Stage | Service stage |
ULS Fundamental ST(g)
SLSC ST(6) Load Cases in Combinatic 1 | Coeff Load Cases in Project T
SLSF ST(6) R (2) 1 R
SLSQ 5T(6) H G(2) 1 7 G(3)
4 Superimposse dead load 2 PRE (2) 1 R (4)
ULS Fundamental ST(7) R (3] 1 SWS (4) ]
SLSC 5T(T) G(3) 1 R (5
SLSF ST(T) R (4) 1 G(5)
SL5Q 5T(7) SWS (4) 1 R (&)
4 Service stage R (3} 1 Gin)
ULS Fundamental ST(8) = G(3) 1 = R {9
SLSC ST(8) R (6) 1 G (9 L
SLSF ST(8) G (@) 1 ¢ G(7) 1
SL5Q 5T(8) G({7) 1 R
4 End of design waorking life R (7) 1 G(8)
ULS Fundamental 5T(9) G(8) 1 R (&)
SLSC 5T(9) R (8] 1 LG2
SLSF ST(9) 4 LG3 0 4 1G3
[sLsa sT(9) (= Variable - — | I~ [Varisble  aifremy =
Expand all iterns Expand all items Expand all items
| MNew | | Delete
ok | | Cancel

In the Combinations tree view, select all combinations assigned to construction stages
Service stage and End of working life.

In the Load cases in project tree view select load case Variable and click to add the
load case to all selected combinations.

Click OK to close the combinations manager.
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Continuous composite beam tutorial

5 Design of tendons in IDEA Tendon
5.1 Launching IDEA Tendon

{ oo | | j New | #™ Undo m
Open || #= Redo |

File Calculate || Tendon
E Save

design

Click Tendon design in ribbon to launch IDEA Tendon.

While launching IDEA Tendon the data from IDEA Beam analysis model are converted to
IDEA Tendon data model.

=] ‘continuous_composite_en.adeaBeam’ - IDEA StatiCa Beam -

| | =] New || w8 Undo ﬁ IHJ Dimensions| | “Y° Node numbers
Open || Redo ] 1 Local axes
File Calculate || (TErGGH
H Save design

Mavigator ~ 1 || Main

i
"

4 Project Combination
Praject Datz
Cross-Sections
Materials

4 Geometry
Members
Haunches

4 loads
Load Cases

4.
o

[
[
[

Paint Forces

Point Moments

Uniform Loads 10,08 o

ne Leacs 4 IDEA StatiCa Tendon
Settlement z

User-Defined Forces X Starting

=

4 Construction Stages Data

Settings
Members History

il§

¥=

u
=
&

Combinations for construction stages | wEdits Reorder combinations

4 Evaluation of generated combinations
struction Stages

ULS Fundamental Code (6:10) ~
SLS Char Code o
SLS Frequent Code -
termal Forces SLS Quasi Code -
4 Report
EP? User defined combinations

Data validity is verified import into IDEA Tendon.
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Continuous composite beam tutorial

5.2 Input of construction stages

Navigator command Project data > Construction stages is opened automatically after the
data is imported.

=+ IDEA StatiCa Tendon - tut = 3 =
IDEA StaliCa Tendon | Domll Pohisd @
| YT E— % ==
£l = =
Jecnclky Prostfedi Norma  Data  Malerdl Sablony  Ukoni
projektu [
Nastaveni
Navintor Hiauni < X |nio
Dimenzaéni dilec \:| E o) Data projektu A
Dot - Frojekt
MNorma: B 1992141
oz Nérodni pricha: [EEREN
Kabel S
Stat e (¢
1= B o W
M 28 ey g
2g Aktudini dimenzaéni dilec A
(] o] ER Dimenzaén diec: oo
- — FE] Kortrola spravnost zadént ()
Bataproickhy = i Déka: 21 dom
e k] Déka kabel: 0,00m
° Hmotnast kabel: o

S kg
Dimenzacri dice Hmotnast kel / m3 betonu: Okgim3

seznam prvkl piifazenych aktudininu

Kabely ¥
dimenzazriimu dici
Héurh predpinaci sity ¥ 1,2,3,4,5,67,8
Kritkodobé ztrity ¥
Aktuinifez P
i i M
Vysledky na dim. dilei ¥ Prvek 1
Protokel ¥ Materigl priifezuc30/a7
Aktusini pazice: 0,00
ST(1) ST(2) ST(3) ST(4) ST(5) ST(8) ST(7) ST(8) ST(9)
0 25 27 25 42 60 61 120 18250 t[dni]
Vysvétleni
Gli) ... UBinky stalého zatizeni aplikované ve fazi wstavby i’ v
R(j) ... reclogicks uginky mezi fazemi vystavby “i-1" a ‘i’
P(i) . Ginky predpéti aplikované ve fézi vystavby *
Aktuilni kabel &
Data Kabel;
Ty
Nizey 1 [d] Zalzovaci slavy Kombinace Popis R
Betond £ 1(3.6) 00 7 7 Celkova plocha
Geometrie:
Vneseni precpéti M(3,6) 25 7 7 Delker
Skiddka M(3,6) 27 yd i Wotewni napét:
Kotevni sila
Betond ¥ spiaiens desky M(36) 250 7 rd Posouzeni 510.2:1(1)P
— Pasouzen 5.10.3(2F
Kaneéné podpory 45,0 / /
Ostatni stié ratifent 60,0 7 7
Ostatni 3té¥ zatiFent 2 61,0 rd 4
Pravozni tize 1200 7 7
Kanee ndvrhové Fivotost 18250,0 /s s/
Hotove

Definition of construction stages in IDEA Tendon is taken from definition of construction
stages in including assignment of load cases and combinations of load cases to construction
stages.

Name t [d] Load cazes Combinations Description

Casting M(3,6) 00| IZ] 7] |
Transfer of prestrassing M(3,6) 25| IZ] IZ] |
Storage yard M(3,6) 27| | | |
Casting of composite slab M(3,6) 250 | | | |
Final supports 420 IZ]] 7] |
Supsrimposed dead load 80,0 | | | |
Superimposse dead losd 2 61,0 | | | |
Service stage 1200 | IZ] /] |
End of design working life 18250,0 | | | |
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Continuous composite beam tutorial

5.3 Input of tendons

5.3.1 Input of pre-tensioned tendons group to member 3

Click navigator command Tendons > Tendons layout to start input of tendons. In ribbon
group Load case, select load case for transfer of prestressing PRE (2) and in the list Part of

design member select member number 3 to input tendons to it.

S
IDEA StatiCa Tendon|  Home View
| % 1hrsl . B EE PRE(2) g
-' == ﬁ Design member part (members)
Unitz=  Application Code Project Waterial Tendon ) ¢,
data templates
Settings Load case
I Navigator Main
De=ign Member n o
‘g ] ] | 122
D -

Click Pretensioned in line in ribbon group New tendon to add new group of pre-tensioned
tendons to member 3.

PRE (2) v e o=
Design member part (members) & . % .
3 » || Segment Polygon Pretension retensioned
- - on edge in line
Load caze Mew tendon

New tendon is drawn in uncoiled views XY and XZ.

Plane XY
e == TH
= -
a1
Plane XZ
1
)
3
o
=
g
s
o1
Data
Tendons  Prelensioned group
Pre-tensioned tendon groups
Group name Load case Material Iniial siress [MPa] Geomeiry Limiing value of stress [MPa] Tendon siress check
C ‘PRE [ ‘Yﬁ?ﬂszﬁﬁ v ‘ 1314,0‘ (V] | 1359,0‘ (/] ‘

Properties of new tendon must be modified. Tendon properties table is displayed on tab
Tendons in the Data window.
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Continuous composite beam tutorial

Data

Tepdons Pretensioned group
Pr sioned tendon groups n n
roup name Load case Waterial V In'rtialv [MPa] Geometry Limiting value of stress [MPa] Tendon stress check
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Modify tendon properties in table row G1 as follows:

from the list in column Material select tendon material Y1860S7-12.5.
set value in column in column Initial stress to 1435 MPa.

Position of pre-tensioned tendons in the cross-section can be modified in properties table on

the tab Pretensioned group in the Data window.

Data
Tendons Pretensioned group

G1

Cross-section

Position

0,00(-

Relative @ “es () No

n

Blanketed length

Begin

0,00

3

End

0,00

Begin point
Point 1 I'Vertex 1 b z
Dy 82| mm +
bz 55| mm 21 | 218
End point I.,,l — :ﬂ 1;"": == l,‘.._f.
Point 11 Vertex 2 . 212 2 /5 =
vy -82 | mm <= 1" 12
fi-4 55| mm ) :
Diameter 13| mm
As 186 | mmz2

Draw dimension lines
Fitter vertexes

Modify properties of pretensioned group as follows:

e Group Begin point:
o set the orgin point to Vertex 1;
o setvalue of Ay to 82 mm;
o setvalue of Az to 55 mm;
Group End point:
o set the origin point to Vertex 2;
o setvalue of Ay to -82 mm;

o set value of Az to 55 mm.

Input of position of pretensioned tendons group G1 is finished.

5.3.2 Input of next tendon groups to member 3

Click Pretensioned in line in ribbon group New tendon to add new group of tendons to
member 3. Newly created group G2 is set as current group. Material properties are
automatically copied from the first group G1. The positions of tendons in cross-section must
be modified:
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Continuous composite beam tutorial

Data

Tendons Pretensioned group

R —
Cross-section
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Relative (® Yes () No
n 2
Begin point
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Ly 70| mm : “'
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End point ' U4, 13y ,
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Ly -0 mm
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Blanketed length
Begin 0,00|m
End 0,00 m
Draw dimension lines
Fiter vertexes

e Group Begin point:
o set the orgin point to Vertex 1;
o setvalue of Ay to 70 mm;
o setvalue of Az to 100 mm;

e Group End point:
o set the origin point to Vertex 2;
o setvalue of Ay to -70 mm;
o setvalue of Az to 100 mm.

Modification of tendons position in G2 group is finished.
Input tendon groups G3 and G4 in similar way.
Modify G3 as follows:

e set beginning point to Vertex 1, set Ay to 70 mm and Az to 145 mm.
e setend point to Vertex 2, set Ay to -70 mm and Az to 145 mm.

Modify G4 as follows:

e set number of tendons in layer n to 3.
e set beginning point to Vertex 1, set Ay to 70 mm and Az to 235 mm.
e setend point to Vertex 2, set Ay to -70 mm and Az tp 235 mm.

Positions of tendons can be checked in the main window:

e switch on drawing mode Cross-section in ribbon group Design member views;

e switch on dimensioning mode Standard-tendons in ribbon group Dimension lines;

e inribbon group Current section set value Position to 1 m.

Tendon groups in cross-sections defined on member 3 are drawn in the main window.
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5.3.3 Input of pre-tensioned tendons group to member 6

Click navigator command Tendons > Tendons layout to start input of tendons. In ribbon
group Load case, select load case for transfer of prestressing PRE (2) and in the list Part of
design member select member number 6 to input tendons to it

& A Hes =

PRE (2) Q: -

part iEembers}
-

De=ign member

Units  Application Code Project Material  Tendon G
data templates
Settings Load case

Click Pretensioned in line in ribbon group New tendon to add new group of pre-tensioned

tendons to member 6.

FRE (2} v ;Ea-.
A EA
De=ign member part (members} L ¥ L ¥
g » || Segment Polvgon Pretensi
- b on
Load case Mew tendon

+

'EET

etensioned

ling

Click Uncoiled in ribbon group Design member views to switch back the drawing mode to
uncoiled view.

£ P == i = Scale Xy 1,0 s
oz = |5 | ; Y = B= :
= Lsd Scale XZ 1,0 -
Import  Export | Uncoi Cross-zection X ¥Z | Dimension | Axis
= = lines —2 Tendon points label
Import, export Design member views Uncoiled view

Newly defined tendon is drawn in uncoiled views XY and XZ.
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Positions of pretensioned tendon groups in cross-section can be modified in tables on tab
Pretensioned groups in the Data window.

Data
Tendons Pretensiofgd group

G6
Cross-gection .
Position 0,00
Relative (@ Yes () No
n 2z
Begin point
Point 1/ Vertex 1 w z
: s *
Az 55/ m 2/4 | 23
End point ) | 1d . 13 | )
2/5 f T 2/2
Point 1/ Vertex 2 w % é
: B
Az 55| mi : 1M 1/2
Diameter 13| mm
As 186| mm2
Blanketed length
Begin 0,00 m
End 0,00/m
Draw dimension lines
Fiter vertexes
Modify G5 as follows:

e set beginning point to Vertex 1, set Ay na 82 mm and Az to 55 mm;
e setend point to Vertex 2, set Ay to -82 mm and Az to 55 mm.

Modification of positon of pretensioned tendons group G5 is finished.
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Continuous composite beam tutorial

5.3.4 Zadani dalSich skupin kabelti na prvek 6
Input tendon groups G6, G7, G8, G9 and G10 in similar way.
Modify G6 as follows:

e set beginning point to Vertex 1, set Ay to 70 mm and Az to 100 mm;
e set end point to Vertex 2, set Ay to -70 mm and Az to 100 mm.

Modify G7 as follows:

e set beginning point to Vertex 1, set Ay to 70 mm and Az to 145 mm;
e setend point to Vertex 2, set Ay to -70 mm and Az to 145 mm.

Modify G8 as follows:

e set beginning point to Vertex 1, set Ay to 70 mm and Az to 190 mm;
e setend point to Vertex 2, set Ay to -70 mm and Az to 190 mm.

Modify G9 as follows:

e set beginning point to Vertex 1, set Ay to 70 mm and Az to 235 mm;
e set end point to Vertex 2, set Ay to -70 mm and Az to 235 mm.

Modify G10 as follows:

e set number of tendons in layer n to 1;
e set beginning point to Vertex 1, set Ay to 150 mm and Az to 325 mm.

Positions of tendons can be checked in the main window:

e switch on drawing mode Cross-section in ribbon group Design member views;
e switch on dimensioning mode Standard-tendons in ribbon group Dimension lines;
e inribbon group Current section set value Position to 12 m.

Tendon groups in cross-sections defined on member 6 are drawn in the main window.
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Input of pre-tensioned tendons is finished.
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Continuous composite beam tutorial

5.1 Closing IDEA Tendon

To close IDEA Tendon click Exit in ribbon group or click cross in the right top corner of the
window. Also menu command IDEA Tendon > Close can be used.

-

'»—»I' Exit

Current section

Position 0,0
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Continuous composite beam tutorial

6 Analysis

Click Analysis in ribbon group to run linear analysis of the beam.

Tendon
design

Mavigator

After the linear analysis has finished, the results of linear analysis ( reactions, internal forces
and deformations) can be evaluated using commands group Results in navigator.
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