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Punching
Task

In this example, the task is to design reinforcement against punching of a corner column of 200 x 200 mm square cross-
section through a 200 mm thick reinforced concrete slab. The column is located 500 mm from the edges of the slab,

which is weakened by an opening of 150 x 500 mm located as per the following sketch. Concrete strength class C25/30 is
used in the design.
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Problem’s geometry

Project data

In the main program window, all essential project data can be entered in the frame in the bottom part. Definition modes
can be switched between using the tree on the left hand side; the rest of the window serves as a model space.
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Main window of the program "Punching”

First we enter the company data which will be later used when composing the output documentation. The dialog box
"About the company" can be run from the main menu selecting "Settings". In the first tab for instance, we can enter
company’s name and address.
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About the company @

Basic data |Cumpar|y logo | Employees |

% Fill in the basic information about your company.
Information you do not wish to provide leave empty.

Mame: | FINE s.r.o.
Street:
Post Code, City:
Statjoblast:

Zemé:

Phone: Fa:
Internet:

E-mail:

Mok || X cancl

Essential company data in the "About the company" dialog box

In the second tab we can enter the company’s logo which can later be displayed in the header of the output
documentation. The logo can be loaded as an image of any usual format such as *.bmp, *.jpg, *.ico etc. To import the
logo we run the dialog box by clicking "Load".

About the company @
Company logo | Employees |

Company logo can be imported from standard raster or
vector picture files.
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| Mok || X cancl |

Button for loading the logo file

For selecting files, the standard Windows user interface is used. After opening the folder containing the file, we load the
file by clicking the "Open" button.
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Logo file selection

A preview of the logo is subsequently displayed; its size will be automatically adjusted to the graphic layout of the
program’s output.
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About the company @
Basic data | Company logo | Employees |

Company logo can be imported from standard raster or
vector picture files,

fine

Delete |

[ ok || X cancel |

A logo loaded to the program

In the last tab "Employees", we can enter a list of company’s employees from which we can select the author of the
project. New employees are entered by clicking the "Add" button.
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About the company @

| Basic data | Company logo | Employees

If you provide staff details, you will be able to select
them from a list

Peter Smith Ph.D.

=

Remove

Pok || X cancel |

Entering a list of employees

We exit the dialog box "About the company" by clicking "OK". The company’s data are shared with all EC programs and
can be therefore used in other programs of the package.

Basic settings

After entering data in the "About the company" dialog box we return to the main screen. Here we can enter essential
information about the job in the "General project data" dialog box which opens by clicking the "Edit" button.

General project data

1" Job name: Untitled

Date: 14.5.2013

Opening "General project data" dialog box from the main window

In the "General project data" dialog box we can enter e.g. job’s name, description, remarks etc. It is also possible to
select the author of the project from the list of the employees which we created in the "About the company" dialog box.
All this information can be later displayed in the headers or footers of the output documents.
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Peter Smith Ph.D.

-

[ Bok |[ & cancel |

Selecting job’s author from list in "General project data" dialog box

Once we have finished entering the project data, we exit the dialog box by clicking "OK". Then we can proceed to the next
step by clicking the "Geometry" button in the tree on the left-hand side.

Geometry

In this dialog box, we first select the column’s cross-section. Clicking the [ H T 4k 2akadnt ] button we open the
catalogue of pre-defined shapes. Then we select a rectangle and enter the dimensions.

eS|

[IOTTIIGOOR®

Cross-section description
name rectangle 0,2x0,2
comment
Cross-section dimension
cross-section height h = 0,2000 m
cross-section width b= 10,2000 m
(B (R

Catalogue of pre-defined cross-section shapes

In the "Geometry" section of the main screen we enter the slab thickness, select the "corner" column type and define the
edge distances. The structural layout instantly appears in the model space.



=ZFINEC

File Edit Emtry Options Help

0 FIN EC - Punching [C:\Users\Public\Documents\Fine\FIN EC v3 Priklady\Mall pte *] ==

.Prnjucl: B 'U.iiﬂ:l -|:I.5II:I|:| -il.-‘lllll:l -I].SII:II:I -EI.?]III -Il'II:IiI L L] I:I.il:l] I].HI:II:I il.i]lﬂ[l I:I.lII:II:I I:IEII:II:I I.'I.EII:II:I I:I.]:I.'II:I D.E:I:I:I D.E:[I:I 1.I:III:II:I 1.'II:II:I rn1
T Project Punching =y
[f Geometry &
g Materials ]
B3 Openings §_‘
Other data =
B Calouation 1
g1
T 0,500
&
LI
£
2] i
=3 w
= =
=
2
EF 0,500 ;
no check ... Geometry Calumn
Units : Sab thickness by 0,200 | [m] BT & Basic [ s Genersl
Dimensions : m
3 - a rectangles 0, 2x0,2
5 charactertstics : m? Cabyre S 2I e
Edge ay : 0,500 | [m] %
Grid spacing :
Edge aa: 0,500 | [m]
honzontally : 0,50 m
wertcally 210,50 m ay 2
Grid is oo sparse E 4 j
-
0,2000

EM 1592-1-1/Czech Rep.

Materials

Defining job’s geometry

Proceeding to the next item of the tree - "Materials", another sub-window appears in the main window’s bottom part. In
this section we need to specify materials for concrete and slab’s longitudinal and punching shear reinforcement. As we

are using a standard concrete class, we click on the "Catalogue" button and open the list of available concrete strength
classes. We select C20/25 and exit the dialog box by clicking "OK".
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Catalog of materials - Concrete @

Select from catalog of materials
C 12/15

C 16/20
C 25/30 %
C 30/37
C 35/45
C 40/50
C 45/55
C 50/80
C 55/57
C 60/75
C 70/85
C 80/95
C 90/105

(Do ) (@]

Concrete strength class selection

We proceed analogically to specifying reinforcement material. For both longitudinal and shear reinforcement we will select
the "B500" grade.

0,0 YoPass Concrete Longitudinal reinf, Shear reinf,
Units : Catalogue ] [User deﬁned] [ Catalogue ] [User deﬁned] [ Catalogue ] [User defined
Dimensions : m
€5 characteristics : m2 Mame : C 20/25 Mame : B500 Mame : B500
Material characteristics Material characteristics Material characteristics
Grid spacing : F 20,0 MPa fik 500,0 MPa fik 500,0 MPa
horizontally : 0,50 m fa 2,2MPa
St B i = 30000,0MPa  Es 200000,0MPa  Es 200000,0 MPa

Grid is too sparse
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Materials’ definition sub-window

Openings

To simplify definition of the opening we first open the "Options" dialog box by selecting "Settings" in the main menu. In
the tab "General" we adjust the grid to suit our needs by defining the step as 0.5 m in the X direction and 0.15 min the Y
direction. We exit the dialog box by clicking "OK".
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[ Opticns @

General | view | Print

Grid

Origin ' Step
X: 0,00 | [m] . 0,50 | [m]
¥ 0,00 | [m] 0,15 | [m]

[¥] snap to grid
{alignment can be temporarily switched by pres

Input window

[¥] Rulers
Export into dipboard: Options
[ set as default E oK | [ Cancel ]

Adjusting grid step in the "Options" dialog box

Now we can switch in the tree to "Openings" and "Polygon" and draw the contour of the opening directly in the model
space clicking in each of its four corners. To finalize the contour we click again on the first corner.
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Other data

In this section of the tree we define the loading and longitudinal reinforcement of the slab as Vgq = 100 kN and 8 of 12
mm diameter bars per meter run.
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Slab loading and reinforcement definition

Calculation

Switching to the last item of the control tree "Calculation" we can proceed to carrying out the design checks of the
punching shear reinforcement. First we need to select the shear reinforcement type; in our example we will use
"concentrated stirrups". Then we can either define the reinforcement manually in the table in the definition frame or we
can let the program design the reinforcement automatically. Choosing the latter, we run the automatic reinforcement
design by clicking the "Design" button.

107,9 %Fail Shear area ——
Units : Shear reinforcement type [::on::enh'ated stirrups vl In detail g 1= Design >
Bimensions = m [¥] chedk structure principles
C5 characteristics : m2 . .

[ Add reinforc. | Count [pcs] [ Diameter [mm] | Dist. from column [m] |

-

Grid spacing : Edit
horizontally : 0,50 m =
vertically : 0,15m [=| Remove

Consider [ according to 6. E] Recommended value according to 6.4.3 (6) is 1,50
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Button for automatic design of punching reinforcement

In the "Reinforcement generation" dialog box we can define invariable reinforcement parameters; other parameters will
be defined automatically. Ticking the "Use row spacing" box and entering a value we define fixed stirrup spacing 100
mm); the position of the first row and the stirrups diameters we leave to be designed automatically.
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P 5

Reinforcement generation @

Parameters

[] Use position of first row :
[¥] Use row spacing : 0,100 | [m] (0-0,119)

[] Use reinforcement diameter :

Defined shear reinforcement will be deleted [ ok J [ Cancel

Dialog box for automatic design of reinforcement

After closing the dialog box by clicking "OK" the reinforcement is designed to reach required capacity and fulfil all detailing
requirements.
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Designed and checked punching shear reinforcement

Finally, we save the job using e.g. the "Ctrl+S" shortcut. The program runs the standard "Save as" dialog box where we
find and select the destination folder, enter the name and save the job.
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"Save as" dialog box.

Outputs

Composition of the output documentation follows the same procedure as for the other FIN EC programs. We can
compose both graphical and/or text output; for the text output we can select in the control tree which chapters of the

"a

documentation are to be printed out. We can print the composed document directly by clicking the " button or save it

as a *.pdf or a *.rtf file by clicking the " &= button.
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Output documentation composition window

At the beginning we imported the company’s logo into the program, now we can switch on displaying the logo in the
documents header in the "Header and footer" dialog box. We run this dialog box by selecting it in the "Document”

section of the main menu or directly by clicking the " 0. button in the toolbar.

1"
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Header and footer

Header

[| different on odd and even pages

Footer
[ | different on odd and even pages

[| different on first page [ | different on first page
all pages
Header
nrint header
E ! insert company logo _—» Insert
FIME s.r.o. {ProjectMame}
fl ne {ProjectAuthor} {ProjectPart}
Footer
print footer Insert
{PageMum}
Default ~ [ Fok || X cancel |

Displaying logo in document’s header

After ticking the "insert company logo" box, the logo appears in the headers of all documents.
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INE s.r.0.

Peter Smith Ph.D.

Mall

Header with the company’s logo
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