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User guide for

AxisVM rapido 2

The application was developed for rapid and simplified structural design. Using this application doesn’t mean
that the design engineer has lower responsibility in design. Users should always meet all design criteria and
follow design rules and current national design codes.



Rapido Beam 2

This page is intentionally left blank.



User guide v2r1 3

Contents

1. New Features of Rapido Beam 2.........ccccouiiiiiiiiiiiiii s ssseseaes 5
2. USING RAPIAO BEAIMN......cuviieiiicc ettt saees 9
Be PIOJECE ettt naes 13
4. Material and CIOSS-SECHON .......c.oceviueeieeiieciriieireetree ettt e e eassenas 15
5. SrUCUTal MO .....oiiieiiic et e 19
0. OGS .ottt naees 21
7. Analysis and deSIZI .......ccccuviiiiiiiiiii s 23
8. RePOrt GENETAtION....ccciiiiiiiiiiiiiiiiii s 27



Rapido Beam 2

This page is intentionally left blank.



User guide v2r1 5

1. New Features of Rapido Beam 2

New speed (& AxisvM rapido = oK == % )
buttons for D= o @ & Project ——
materials
Project 1 Material and cross-Section 1 Structural mode! 1 Loads ] Analysis and design I
Project Preferences
| | T N
|Projekt /4 &\ Design Code .. Eurocode 2 -
Concrete Steel Timber
Units and Formats. EU -

Analysis by |Hﬁ"""'k Allowed deflection Language 2f= English -
B

Comment | Beam: L/ 200 Cantilever: L/|300 Report Language 2 English -
]

Sst these fields a5 default

Live loads [kN/m]

Design Code: Eurocode 2
Concrete: C20/25

E= 29000 Nimm?
Cross-section 200x300 (Beam)
A= 60000.00 mm?
Iy= 45108 mm*

Dead loads [kN/!
Longitudinal rebars:  BSO0B @16 o ‘WUU‘?U[TU[ m

POTINE. 1E T T 7 17 T T 7] 4

[mm]

% Spans [m]
5.000 L
7
200.0 :
 Model { Results
Using these new buttons user can very quickly define beam material.
Slab definition [& AxisvM rapido [ = =% )

M2 -6 o @) Material and cross-Section Registerad to
Project  Materialand cross-Section | Structurai model | Loads | Anaiysis and design |

Concrete Dimensions Longitudinal rebars

C20/25 - W BS00B - :I u, [mm]=[30.0  =20.0mm
E (Nimm?] = | 28000 - - =
s @mml=[16 :| T Uy [mml={30.0 =20.0 mm

D Element Typs

Live loads [kN/m]

Design Code: Eurocode 2
Concrete: C20/25

E= 29000 Nimm?
Cross-section 1000x300 (Slab)
A= 300000.00 mm?
Iy= 2.3-10% mm*

Dead loads [kN/!
Longitudinal rebars:  BSO0B @16 o ‘WUU‘?U[TU[ m

I | T 7 7 T T 7 4

[mm]

3000

Spans [m]

2
1000.0 5.000 v
A

 Model { Results

By setting RC member element type as slab user can do design without shear reinforcement.
Longitudal reinforcement will be increased to meet shear check criteria.



Rapido Beam 2

Crack widths and
more design
parameters

New steel cross-
section shape

r ~
& AisVMrapido '-' - (5]
o] = .
N -ES € & cracking o Registeredto
Project I Material and cross-Section 1 Structural mode! 1 Loads Analysis and design
Setti Design messages
Loads i 0.30
[[] Increase reinforcement according to
TR limiting crack width 0.30
Deformation
Design Number of rebars | Total
Cracking Stirrup resutts |l n|| Shear reinforcement
Load duration |Long term (kt = 0.4} -
Design Code: Eurocode 2 RED4215f
+. .
Concrete: C20/25 A H
E= 29000 Nimm? P L2 '
= m 0 3 . 3 0
Cross-section 200x300 (Beam) : i
A= 60000.00 mm? I - H - T’T’”—‘
b= 45108 ) ; ;
Longitudinal rebars:  BSO00B &16 0AT7 brac ”‘,‘g s 017 -“
u, fuy, = 30.0/30.0 mm ’/\/\,\,”‘vji,‘hj\\ :
Stirrup: BS00B 86 x 2 . ;
513 0z oz : 0z oz 013 3
oz 016 015 g20 |
[mm] g v
z i
o
=
2 Spans [m]
5000 i 5.000 L
il A
10.000 |
200.0 ; 7
| Model ) Resutts

New diagram with crack widths and number of rebars shown as per row.
E.g. 4+2 on top denotes 6 bars arranged into 2 rows where 4 bars are in first outer row and 2
are in second outer row (row numbers always start from outer edge).
User can can set max. crack widths and program will increase reinforcement to control crack

widths.

New design parameter: Load duration.

More design output settings:
e total number of rebars or distributed in rows
e Stirrup spacing or shear reinforcement area

PG AxisVM rapido . r -

| [E] e

N -ES €} & material and cross-Section

Material and cross-Section ] Structural model } Loads ] Analysis and design I

Steel [szms 7] | Cross-secton Livary |MGICUEIEEEN

E Nimm?] = [ 210000 I III z E E @

Ll | Welded

Project

Dimensions

Section class

[Ritomatc |RIEEIE)

b [mm] = | 200.0

himmi=[3000  t,Imml=[s0

v

t (mm] = [ 10.0

r [mm] = | 3.0

Registered to

\ Model | Resutts

Design Code: Eurocode 3 Live !Unﬂdﬂzn[wm]
Steel. 5235
E= 210000 Nimm? l l l l l l l l
Cross-section 1200x300 : '
A= 5407.76 mm”* ' !
ly = 9.3-107 mm* Dead loads [4U/n]
ead loads [kN/m
Wy = 622671.5 mm” 10.000 ‘
‘.'u’p‘ = 6790814 mm* l l l l l l l l
WL, = 7.27
Section class: 2 H :
5.0
mm]
[mm] S -
=ik

o

=

2 Spans [m]

£
o 5.000 i 5.000
N— T iy
- w o 10.000
200.0 '

4><><“D -

New cross-section shape can de added from database or defined parametrically.
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New Model/
Results
tab switch

New sliding
results reader

-
(& PxasVM rapido

L -B

Material and cross-Section 1 Structural mode! j Loads i Analysis and design ]

20125 'i

& ¢ Material and cross-Section

Project

Dimensions Longitudinal rebars

bimm=[2000

Concrete

B5008 - =

u [mm] = | 30.0

Stirrup

Registered to (3005) Henrik

Angle of the concrete

=20.00mm

EE -l
& fmm] = [ =]

E [Nimm? | = W

OrTh

h [mm] = | 300.0

smm=[16 =] T U [mml=[300 =200mm

Stirrup legs = i 2
Element Type m

P! strut

3 450
{3 Variable
{3 Custom

| Design Code: Eurocode 2 Live loads [kN/m]
I Concrete: C20/25
E= 29000 Nimm?
Cross-section 200x300 (Beam)
A= 60000 mm?
Iy= 45 = 10° mm* e
Longitudinal rebars: B500B @16 e 1?”00[ 7l
U fuy = 30.0/30.0 mm l l l l l l l l l
|| stirrup: BS00B 86 x 2 A
[mm]
o
=
2 Spans [m]
5.000
R,
 —
Model { Resutts 2500

AYD

If Results tab is activated all changes will be recalculated immediatelly. No need to click to

Analysis and design tab.

r M
& PxsVM rapido - = B .- & s @g
hee-HS & & Project J  Regsteredto
Project 1 Material and cross-Section 1 Structural mode! 1 Loads ] Analysis and design I
Project Preferences
B I B
|Pr0jekt A L Design Code SIA262 -
Concrete Steel Timber
Units and Formats. -
Analysis by InterCAD .
| Allowed deflection Language Engish -
Comment
| Beam: L/|200 Cantilever: L/|300 Report Language 2 £nglish -
Sat these fislds 35 default
Design Code: SIA262 Reinforcement Walues A, [mm*/m]
Concrete: C20/25 178 178 4?1 246 4,7 178 178
I E- 2900 khfcm? : ' =
Cross-section 300x500 (Beam) H [ J
A= 1500.00 o 178 178 ' — B |
by = 312500.0 om? 47 Aebars (B16) 487 i
Longtudinal rebars:  BS00B &16 3 epars (216} .
= Zh 2z a2 |
ug fuy 30.0/30.0mm 1 1 : : 1 1
Stirrup: B500B 26 = 2 - : H =
w ! 1 H —
2 2 B B 2 2 |
Y 3 ' ' 3 |
x= 9.715m Stirrup distance (@6) s,, [mm]
At= 150.0 ' 150.0 ' 150.0
- - ~ 157 1206
Agl= 300 mm? /m ! .I—/
Rebars — |
Rebars | 2818
By = 150.0 mm @&
Spans [m]
= z= 2
5.000 I 3.000 I 5.000 L
A Gl l
: 13.000 "
7l
' Model ) Resutts 9.715

Move the results reading slider to show the design results at that location in the bottom left

corner.
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2. Using Rapido Beam

Application Rapido Beam program is new and effective tool for design and check on multi-span
reinforced concrete, steel or timber beams in plane.
Rapido Beam not only shows deformations, diagrams and reaction, it also performs all
required design checks. While designing RC beams we get number of rebar sizes, link
distances and crack widths. When steel or timber beams are designed we get utilisation
factors. For simplified input only constant cross sections and loads in plane are accepted.

Using Rapido Beam is very simple. Input values are categorized into tabs and smartly
arranged in lists. This way user can very quickly define beam sizes, add loads and read

results.
Design progress & PoisVM rapido e oW - @iﬂ
M2 -6 o @) Project Registered to
Prmed 1 Material and cross-Section 1 Structural mode! 1 Loads ] Analysis and design I
Project Preferences
g I @ -
|Pr0ject - i Design Code [l Eurocode 2 -
Concrete Steel Timber
Units and Formats. EU -
Analysis by Henrik
| Allowed deflection Language 22 English -
Comment ) . -
| Beam: L/| 300 Cantilgver: L/|150 Report Language 2 English -
Sst these fislds 2= default
Design Code: Eurocode 2 Live loads [kh/m]
Concrete: C20/25
E= 29000 Nimm?
Cross-section 200x300 (Beam)
A= 60000 mm?
Iy = 45 %108 mm*

Dead loads [kN/
Longitudinal rebars:  BS00B @16 = 1%?”050[ m

up fuy = 30.0/30.0 mm l l l l l l l l l
Stirrup: B500B €6 x 2 kJ

[mm]

3000

Spans [m] )
PN
5.000 "
I 200.0 /3
' Model { Results 2.500
Steps of the design are as follow:
Project This tab is for adding all informaton regarding the project (name, designer), basis settings

(design codes, units, language) and service limit state limits (admissable deformations)

Material and Input values regarding used material and cross-section.

Cross-section

Structural model  Define spans and supports.

Loads Define all vertical loads.

ﬁna_lysis and Showing deflections, internal forces, reactions, required rebars and utilisation factors.
esign

Report Printing results.
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Rapido Beam doesn’t have a menu, file operations and other functions are in one row of

W

icons:

h - BHEEO D

Create new file. Clicking on this icon opens ,Project” tab.

See... Project

Opens Rapido Beam files. Clicking on ,Open” icon shows dialog box. Clicking on the arrow

next to this icon shows recently used files.

‘; Opening madel @
Look. jr: | , Rapido j EF | EE
= Mame ’ Date madified Type Size
<5 ;
e F(F Beam 101 2012.06.37. 17:45 rapido file 0B
Recent Places - :
&' Beam_(02 2012.06.27. 17:45 rapido file 40 KB
3 & Bearm_03 20120627, 1746 rapido file 10KB
Desktop &' Beam_004 2012.06.27. 17:45 rapido file 40 KB
-_l_—l_;lJ
Libraries
[
1A
Computer
=
.
Network
File name; |Beam_00‘| j Open |
Files of type: |rapid0 models [*.rpd] j Cancel
Saves everything to a Rapido Beam file.
‘; Saving model @
Save jn; | . Rapida j I‘fi‘ E-
= MName ’ Date madified Type Size
-y
e & Beam_001 2012.06.27. 1745 rapido file KB
Recent Places . )
& Beam_002 2012.06.27. 17:45 rapido file 40 KB
" & Beam 003 0120627 1746 rapido file KB
Desktop &' Beam_{04 2012.06.27. 17:46 rapido file 40 KB
-_l_—T=IJ
Libraries
[
1A
Computer
“
M ety
File name: Elearn 104 j Save |
Save ag type: |ra|:.ido miodels [*.rpd) ﬂ Cancel
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@ Prints report of the design.

This icon is activated when results are available. Clicking on this icon shows the standard
printing dialog box with print settings.

Print IEI

Prirwter

Hame: Canon iP4300 seriex Properties...
Statuz Ready

Tupe: Canan iP4900 zeries
Wwihere:  USBOO

Comment;

Print range Copies

o Al Number of copies: 1 3:
& [ el

e 2B 2B T
]9 | Cancel |

= Preview.

Entire report can be previewed and user can select which items of the report should be
printed. See... Report generation

6 Help icon.

Opens user manual in pdf format. To open pdf files pdf reader must be installed
(pdf readers: Adobe Reader, Foxit PDF Reader, etc.)

{:) Rapido Beam automatic update settings.
Opens a dialog box with settings for Rapido Beam automatic updates.

rapido Web Update @

Searching for program update
{(» Every day

" Ewery week

" Ewvery month

" Mever

Latest search : 2012.06.26.

Proxy settings

Start Update Wizard |

oK

F ] F. Z] |f"_x1“~ Notification Icon.
b dbh 4N Shows clear circle when results are not available. Turns to ,checked” (green pipe), if beam
meets all design criteria or red if beam fails.
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3. Project
The following values can be added on this tab:
Project Define name of the project, design engineer and description of the design (comments). This
information will be in report’s header.
Preferences Select design code (EC, SIA) and type of material (reinforced concrete, steel, timber). Default
materials according to selected type of material:
Steel: 5235,
Reinforced concrete: ~ C20/25
Timber: C20
Select unit system for input and output values.
Select language used in application a report generation.
Admissible Can be defined on beams and cantilevers.
deformation

Input preview

This preview shows following information depending selected design code and material:

Value Steel Reinforced concrete Timber
E v v v
Cross-section v v v
A v v v
Iy 4 v 4
Service class v
Kdef v
Longitudinal rebar v
Ua - Uf V
Stirrup distance v
Stirrup leg v
Wel vi
Wpl v
Section class v
V& AoisVM rapido - leirashoz v2rpd | [E] e
N -ES € & Project o Registeredto
_Project 1 Material and cross-Section } Structural mode! } Loads ] Analysis and design I
Project Preferences
& I =
[Projext é N\ Design Code B Eurocode 2 -
Concrete Steel Timber
Units and Formats EU -
GRS [intercaD Allowed deflection P ErErra—
Lenz | Beam: L/[200 Cantilever: L/ [300 BT e
Set these fiekds as default
Design Code: Eurocode 2 . Live loads [khim]
i s 45,000 10.00 kN a0600 - 10.00 kN
E= 28000 Nimm? ¥ ¥
Cross-section 300x500 (Beam)
A= 150000.00 mm?
Iy= 31 % 10% mm?
Longiudinal rebars.  BS008 B8 , Dead jenae fuuml , )
u duy = 30.0/30.0mm 15.000 3U.I Thoo 30.000 ¢
Stirrup: B500B 96 = 2 - H
[mm]
§ Spans [m]
= = 2
£.000 v 3.000 v 5.000 v
N 13.000 o 7.
300.0 : : El
' Model { Resutts / 7.560
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4. Material and Cross-section

Steel design
parameters

Steel

E value

Section class

Define cross-
section type

Cross-section
Library

Following values can be defined for steel design:

Select grade of steel used in design.

Elastic modulus of selected steel material, which can be modified (The modification is
applied only to the current project)

Cross-sections are sorted into classes depending on their local behaviour of web or flanges:

Cross-section class 1
Those cross-sections which can form a plastic hinge with the rotation capacity required
from plastic analysis without reduction of the resistance.

Cross-section class 2
Those cross-sections which can develop their plastic moment resistance, but have
limited rotation capacity because of local buckling.

Cross-section class 3
Those cross-sections in which the stress in the extreme compression fibre of the steel
member assuming an elastic distribution of stresses can reach the yield strength, but
local buckling is liable to prevent development of the plastic moment resistance.

Cross-section class 4
Those cross-sections in which local buckling will occur before the attainment of yield
stress in one or more parts of the cross-section.

Rapido can also automatically select the appropriate cross-section class and all design checks
will be based on that. User can always select which class he wants to use in the design.

For example user can limit to elastic design by selecting class 3 for cross-sections with classes
1or2.

User can select from pre-defined cross-sections or create custom cross-section.

& AxisVM rapido - Beam-001.rpd
M- o ) Material and cross-Section

Project

=1 B =)

Registered to (2000) Inter-CAD Kft.

Material and cross-Section | Structural model \ Loads | Analysis and design |

Cross-section Library \ Parametric shape r
5235 hd

Chinese l-beams -

Steel

E [imm?] = | 210000

- HD wide flange columns. HE 100 AA
- HL beams with very wide flanges = :: 1;3!
Section class HP wide flange bearing piles HE 120 A&
- | Hungarian -beams
|1 ‘2|3‘4 | Romanian shapes :E jégﬁ
i~ IPE European -beams T IHE 140 A )
Design Code: Eurccode 3 (Steel) ) !ﬂClde"lﬂ:| LUDEDUS[WT“] }
Steel 5235 T - = :
S | S S S S N N R S S S
Cross-section HE 100 A b T '
A= 212418 mm? ' : !
Iy = 3452969,0 mm* H
Wy = 72770,6 mm* Permanent loads [kN/m]
Wy - 230336 mm* 6,30 ki H 8,500

Section class.

e W S W D W W B

{mm] T

':tc'.
o
=3
& Spans [m]
oy AN .
= [r 5,400 [ 7,200 [P
= |4 g
I 12,600 "
i o 7 A A

Cross-section can be selected from the two-part list. Left part of the list contains cross-section
groups and the right part contains the particular cross-section.
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Parametric shape

Concrete design
parameters

Concrete

E value

-

& ~xisVM rapido - rapido2 madel.rpd SNRCN X )
R €} & Material and cross-Section Registersd to
Project | 21200 cross-Section || Structural model | Loads | Analysis and design |
Steel ’m Cross-section Library [jasieln ape
£ tumn?] = [210000 T =3 Dimensions
E E E @ h [mm] =| 450.0 t, Imml=|9.0
Section class (5%
b [mm] =| 250.0 t; [mm} =[ 15.0
[Automatic KNS ENE] L] Welded |
Design Code: Eurocode 3 4,000 10.00 ki Live loads [khim] 10,00 ki
Steel 5238 ) = . 30.000 20,000 :
E= 210000 Nimm? : ¥ ! ¥ ¥
Cross-section C 250x450 H H
A= 11280.00 mm?
v= &1 x 105 ' Dead Ipads [k
ead loais ']
Wiy = 1824450.0 mm* an a0 nnn[ ! ) 20000 |
Wy, = 1824460.0 mm* 15.000 | Thoo
Wy = 2023150.0 mm* g T g
Wyl = 494
Section class: Auto
[mm] 9.0
s o
—':(Skm-
=]
o
£ Spans [m]
5.000 v 3.000 v 5.000 L
 ——— = —+ =
13.000 : Lo
250.0 : El
' Model { Resutts / 6.500

L

Parametric cross-section is defined by specifying various parameters. User can also select the
type of manufacturing type (rolled or welded) after selecting the basic shape. Finally cross-
section’s dimensions need to be filled: width, height and flange or wall thickness.

Following parameters must be specified for concrete design:

-
& ~xisVM rapido - rapido2 madel.rpd SNRCN X )
R €} & material and cross-Section Registersd to
Project | Material and cross-Sectio ] Structural model } Loads ] Analysis and design ]
Concrete Dimensions Longitudinal rebars Stirrup Angle of the concrete
ion strut
C20/25 - 5 - T u, [mm] =|30.0 = 20.0 mm B5008 - e
. b [mm] = 300.0 85008 4l =l
E [Nimm?] = | 23000 @mm=16 - uy, [mm] =] 30.0 z200mm & [mm]= - O 45°
h [mm} = 500.0 mm] = Lt = & Variable
Stirrup legs = |2 £ Custom
I —
060%0000000000000000000 \
c o=
D Element Type = . “
Design Code: Eurocode 2 4,000 10.00 ki Live loads [khim] 1000 kN
Conerete C20/25 = : 30.000 20.000 .
E= 29000 Nimm? : ¥ ! ¥ ¥
Cross-section 300x500 (Beam) i i
A= 150000.00 mm?
= 2.1 10% Dead loads [kN/
ead loais ']
Longitudinal rebars:  BS00B £18 . 40 ,mn[ 1 . .
u, fuy, = 20.0/30.0mm 15.000 30§ 000 30.000
Stirrup: BS00B 06 » 2 H T i
[mm]
o
o
2 Spans [m]
5.000 I 2.000 I 5.000 v
A A !
: 13.000 : L
300.0 : : A
' Model { Resutts / 6.500
L

Select grade of concrete used in design.

Elastic modulus of selected concrete, which can be modified (The modification is applied

only to the current project)
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Cross-section

types
and dimensions

Longitudinal rebar

Stirrup

Angle of the
compression strut

Element type

Timber design
parameters

Timber

Rectangular
Longitudinal rebars

B5008 -

b: width 5
h: height

[mm] = | 30,0 = 20,0 mm

B

Zmm=[16 | [mm] = 30,0 >20,0 mm
Stirrup

B500B -
= [mml = |6 d

Stirrup legs = | 2

Angle of the concrete
compression strut

{~ 45"
i Mariable
" Custom
I — E—
Vi |
22 8= |33 43"

Element Type |aksl| Slab
[E=aT]

Upstand or downstand

b: width

h: height

o b;: flange width

t: flange thickness

Define grade of reinforcement steel, diameter,
and positions at top and bottom.

Define grade of reinforcement steel for stirrups,
their diameter and number of legs.

Select what angle of the concrete strut should be
used in the design checks. (The required shear
reinforcement may vary significantly depending
on what is selected here).

Select slab if you want to check it as rectangular
section without shear stirrups. Longitudal rebar
will be added to resist shear.

Following parameters must be specified for timber design:

a AxisVM rapide - Beam-001.rpd

Service class ’m

e o (:) Material and cross-Section Registered to (2000) Inter-CAD Kt
Project  Material and cross-Section | Structural model | Loads | Analysis and design |
Dimensions
Timber |C20 -
5 b [mm] = [ 200
E (Nimm?] = [ 9500
h ] = | 300]

[E=8 EEN 550

Kot = | 06
Design Code: Eurocode 5 (Timber) Incidenta(l loads [kM/m]
Timber: c20 P - '
e T S S S S R N N S S S
Cross-section 300x200 b H !
A= 60000,00 mm ! B !
Iy= 45108 mm* |
Service class: Class 1 Permanent loads [kHim]
Ko = 08 l i 6,30 kN i S.TU l l l l ‘
[mm]
=
=
& Spans [m]
Eay A3 .
| 5,400 |\ 7,200 g
- A —
w w I 12,600 I
2000 g 7

Select grade of concrete used in design.

E value Elastic modulus of selected timber, which can be modified (The modification is applied only

to the current project)
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Service class  Timber members should be assigned to one of these service classes.
Service classes for timber members are as follow(EN 1995-1-1, 2.3.1.3):
Service class 1 is characterised by a moisture content in the materials corresponding to a
temperature of 20 'C and the relative humidity of the surrounding air only exceeding 65%
for a few weeks per year.
Service class 2 is characterised by a moisture content in the materials corresponding to a
temperature of 20 ‘C and the relative humidity of the surrounding air only exceeding 85%
for a few weeks per year.
Service class 3 is characterised by climatic conditions leading to higher moisture contents
than in service class 2.

Kaer  kgeefactor is automatically set based on timber type and service class. (Table 3.2, EN 1995-1-1).

Cross-section Rapido can be used for following cross-section and timber types:
1. Rectangle (solid, Glued laminated timber (Glulam), LVL, other)
2. Round (solid timber)

Za

=
Q
V<

solid timber

Za Za

r Y r 3
h & =y h i =y
Y ¥
H—bu "—b.‘
Glulam LVL
Dimensions Rectangular cross-sections require width (b) and height (h). Round cross-sections require

only radius (r).
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5. Structural model
& AxisVM rapido - Beam-001.rpd =N |
M- o (:) Structural model Registered to (2000} Inter-CAD Kft
Project | Material and cross-Section Structural mode! | Loads | Analysis and design
Supports

Spans

Supports

Supports
shown as

# | Wertical | Rotational [%] |vWicth [mm]

Design Code:
Steel.

E=
Cross-section
A=

Iy =

Wy =
Wy =
Section class.

Eurccode 3 (Steel) Incidental loads [kN/m]

5235 : : 5,000 :
210000 Nimm?® l l l l l : l l l l l l
1240x108 ' * ;
5017,58 mm® ! : 3
47107 mm* ! :

3804007 mm* Permanent loads [kN/m]

453360,1 mm* ; 6,30 ki : 3,500

s N N I S I N N N O N

[mm]

o
o
E Spans [m]
oy AN .
_ = 5,400 v 7,200 %
ko A A 7
RS i : 12,600 "
A il

ol
~

Beam spans can be defined in tables. Click on last empty row to define new support.
To modify click on value you want to modify. To delete support click on red cross (X).

For defining supports three values are needed:

Vertical Select this cell, if the support is also vertical (unselect for cantilevers)

Rotational [7%] Add rotational stiffness in percentage. 100% for fully fixed and 0% for
pinned support.

Width

Specify width of the support. Default with is 30cm.

Vertical pinned support

AN
AN Vertical + partially fixed support (1-99 %)

Fully fixed support (100 %)
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6. Loads
& AxisVM rapido - Beam-00L.rpd =N |
M- o (:) Loads Registered to (2000 Inter-CAD K7t
Project | Material and cross-Section ‘ Structural mode! Loads Analysis and design |
Partial factor Line loads v Self weight Point loads
Permanent g, =
Start Enct Start- Enci- Fi Mament
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User can specify permanent (dead) and incidental (live) loads on the beam. Permanent loads
are always applied, whereas incidental loads are applied only when they act unfavourably.
Incidental loads are automatically divided on spans, therefore no need to separate incidental
loads manually on each span (pattern loading).

Set load factors for each load case and factor for quasi-permanent value of a variable action
V.

Permanent load’s upper (ygu) and lower (ygL) factors.
Incidental load’s partial factor (yg) and quasi-permanent value of a variable action ()
Self-weight of the beam is added if selected to permanent loads.

Load values can be specified in the table.

For adding a new load click on last empty row of the table.
Click on the value to modify

Click on red cross X to delete the load

To define the load the following input values must be added:

Type permanent or incidental

Distribution uniform or trapezoid

Start value load intensity at the beginning

End value load intensity at the end

Start point start point of the load from beam’s start point

End point end point of the load from beam’s start point

Type permanent or incidental

Force Vertical load’s intensity (positive value for downwards direction)
Moment Moment's intensity

Position position of the point load from beam’s start point
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7. Analysis and

design

Analysis and design runs on a background by clicking on this tab.
r
If the beam design meets all design criteria’s, then the information icon turns to .

If this icon shows &

window

Design messages  Design messages

then beam design fails and error message is shown in Design messages

Design messages

Design deflection is too large
The cross-section is unsatisfactory for bending
The cross-section is unsatisfactory for shear

Design deflection is too large
Siress efficiency » 1

Loads G AxisVM rapido - Beam-001.rpd

Loads

Internal Forces

Deformation

Design

N - S E @ ¢ Loads

Project | Material and cross-Section ‘ Structural mode! ‘ Loads

[E=8 EEN 550

J Registered to (2000) Inter-CAD Kft.

Analysis and design

Design messages

Design Code:
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Loads defined on Loads tab are shown here.
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Internal forces

Deformation

G AxisVM rapide - Beam-001.rpd

N -ES €} ) internal Forces

Project | Material and cross-Section ‘ Structural model ‘ Loads  Analysis and design

Loads
Internal Forces
Deformation

Design

Design messages

[E=8 EEN 550

J Registered to (2000) Inter-CAD Kft.

Design Code: Eurocode 3 (Steel) Shear force Vz [kH]

Steel 5235 72,433 73326
2 Fa k6

E= 210000 Nimn?? : ZiEE

Cross-section 1 240x106

A= 4645,02 mm? Fas47 -31,853

Iy = 43107 mm* ; 59517

W, = 357980,9 mm* Bending moment My [kNm]

&l v . .
Wy = 415318,0 mm* -51,929 81,864 |
Section class 1 38,555 31556

15228 15,658
49,965 H 46,024
[mm] a7 Support forces Rz
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Shows shear forces, moments about major axis and reactions. Application automatically
calculates min. and max. envelope of all load combinations, hence always two overlapped
diagrams are shown (min. and max. values) for each type of internal force.
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Loads
Internal Forces
Deformation

Design

D& - & €} & Deformation

Project | Material and cross-Section ‘ Structural mode! ‘ Loads

Analysis and design

Design messages

[E=8 EEN 550

J Registered to (2000) Inter-CAD Kft.

Design Code: Eurccode 3 (Steel) Rotation Y [rad]
| 0,00462 .
Steel 5238 0,00362
E= 210000 Nimm?
Cross-section | 240x106 N T
A= 4645,02 mm? '
ly= 43107 mm* -0,00328 : -0,00360
Wy = 357980,9 mm* Deflection &2 [mm]
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Section class: 1
4,880
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[mm] a7 Design deflection &Z [mmi]
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Shows rotations, and vertical deflection. Application automatically calculates min. and max.
envelope of all load combinations, hence always two overlapped diagrams are shown (min.
and max. values) for each type of deformation.

Diagram at the bottom (thin red line) shows max. allowed deflection which is specified on
,Project” tab.
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Design

Steel beam

Concrete beam

[E=8 EEN 550

Registered to (2000) Inter-CAD Kft.

G AxisVM rapide - Beam-001.rpd
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Project | Material and cross-Section ‘ Structural mode! ‘ Loads

v

Analysis and design

Design messages

Loads
Internal Forces
Deformation

Design

Stress efficiency

Design Code: Eurccode 3 (Steel)
Steel 5238 = 0941
E= 210000 Nimm? g
Cross-section | 240x106
A= 4545 02 mm?
ly= 43107 mm* T
Wy = 357980,9 mm* Design deflection eZ [mm]
Wy = 415318,0 mm* .
Section class: 1 57125 252
27,000
! 36,000
[mm] 87 Support forces Rz
¥ | |
: 31,26 kNm /"4
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16,57 kN 66,51 kN -28,98 ki
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Diagram of elastic stress utilisations in the steel beam from envelope of load combinations.
Rapido doesn’t check web buckling and lateral torsional buckling. The thin red line denotes
max. allowed deformations which is displayed together with max. vertical deformations
(deflections).
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Shows area of required reinforcement from envelope of load combinations, together with
number of bars (based on provided rebar diameters) on top and bottom. Third diagram from
the top is showing the spacing of stirrups.
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Increase
reinforcement
according to limiting
crack width

Number of rebars

Stirrup results

Load duration

Timber beam

If you check this option you can define max. crack width at top and bottom and rebar will
be added to meet this criteria.

Show total numbers of bars or bars per row separated with + sign. e.g: 5+2=7 bars, 5 in frst
row and 2 in second row.

Show spacing of defined stirrups or required area of shear reinforcement.

Load duration used for crack width calculations, See formula 7.3.4.(2) in Eurocode. (only for
Eurocode)

(& AisVM rapido - Beam-00L.rpd == o ===
0=~ ﬂéb o @) Design ./ Registerad to (2000) Inter-CAD Kt
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Internal Forces
Deformation
Design
Design Code: Eurccode 5 (Timber) Stress efficiency
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Service class: Class 1 Design deflection &2 [mm]
Kaet = 08 i
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1 27,000
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[mm] Support forces Rz
! . -33,76 kNm /"4
65,46 kum\
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= : | :
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Diagram of elastic stress utilisations in the timber beam from envelope of load combinations.
Rapido doesn’t check lateral torsional buckling. Maximum deflections also shown together
with limiting deflections (thin red line).
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8. Report generation

Structure

Select what items should be in the report (structure, loads, results, design).
Click on report item to see the preview of selected report item.
The following output values are going into the report.

Showing beam in elevation, used material and cross-section, beam spans and types of
supports.
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Loads

Showing permanent and incidental loads with their partial safety factors.

‘? Preview of the entire report

Select report tems to print

W Structure
v Loads
[~ Results
[~ Design

o] =]

Axav gLl 1 Az
Beam-001

Inter-CAD Kt

Fliz: Beam 901 rpd

Code ECH

T T

a0

Flagierec 3 (Z00] IrtenCAT KL

4

Cate: M1Z0826 Fagel

[ |

Sy o]

a0

i
T
'
'
L
]
'
'
I

LQLT' [N S P

i e ;
T i N [
| 1
) ,  Smam
“ B2
. a&m
A i
[t 1 r2mag
1 O
Permanent loads Ined dental oads
N R N—— Vs | |1:;=| Paisea[=] | Vs |
1| = [0e 200 [ 250R0a 1] = [0e1260 [ 5.005Na |
3| L 3.000 230’

]

Seif weightis includad

oK | Cancel




User guide v2r1

Results Showing diagrams internal forces and deformations with min. and max. values..

a Preview of the entire report EI@

Select report items to print
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Design Showing diagram of max. stress utilisations or area of required reinforcement and spacing of
stirrups for concrete beams.
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Notes
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