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Fire resistance of RC column

Introduction

This tutorial shows a design of reinforced concrete (RC) column subjected to fire. The column has rectangular cross-
section with dimensions 400x300 mm and length 3000 mm. The column is subjected to axial compressive force, biaxial
bending and lateral forces from both directions. The internal forces in the Ultimate Limit State (ULS) are shown in the
table below and were calculated based on the basic combination. The column is located inside of an office building and is
considered to be rigid at the bottom and hinged at the top. The material of the column is concrete C35/45 and steel
reinforcement B550B.

section [m] | N [kN] | My [kNm] | Mz [kNm] | Vy [kN] Vz [kN] | combination n [
3 -685 140 135 -70 -80 basic 0.7

2.25 -687.25 70 67.5 -70 -80 basic 0.7
15 -689.5 0 0 -70 -80 basic 0.7
0.75 -691.75 -70 -67.5 -70 -80 basic 0.7

0 -694 -140 -135 -70 -80 basic 0.7

The internal forces in the column

Starting a new project

The following screen appears after running the software "Concrete Fire":

(3 FIN EC 2021 - Concrete Fire [Untitled.cfe] - o X
File Edit Massinputs Data Options Help

S = =
g (=i
ND&-B-:8

File

{L] Add section General project data
&= Add member # Edit Date : 04/03/2021
Project
Standard
« Edit Standard EN 1992-1-2/Czech Rep..
Concrete compressive strength : o = 1.000
Reliability of concrete and reinforcement in fire : 15 = 1.000
Minimal reinforcement ration according to CSN 73 1201
Fire resistance parameters
# Edit Required fire resistance chosen 60.0 min
Calculation options
Check bar spacing
Check of detailing only informative (does not set check result)
Imperfection and minimum eccentricity considered in the direction of the bending moment vector; Minimum eccentricity considered before buckling
Program options
[ Checkall Use wizard for new input

EN 1992-1-2/Czech Rep.

The start window of the software "Concrete Fire"

The software allows to asses unlimited number of tasks per one project. The supported tasks are, the assessment of
cross section ("Section") or the whole member ("Member"). The "Section" may be used for simple verification of RC
cross-sections subjected to fire, where the "Member" is usually used for the design of structures created in "Fin 2D" and
"Fin 3D". This example shows the use of "Section" analysis. The start screen contains a part "General project data",
where the job name, description and other project identification data can be entered. After clicking the "Edit" button, we
first enter the job name and other project details:
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General project data X
Job name: Concrete fire example Author: John Smith v
Part: Columns Date: 04/03/2021 =)
Description: Project ID:
Client: Concrete structures Ltd. Archive ID:
Comment:

Copy ] t X Cancel

"General project data" dialog box

These data is displayed in the header or footer of the final documentation. Next, click the "Edit" button in the "Standard"
frame and select the appropriate national annex. The supported national annexes are listed in the drop-down list. In case,
the proper national annex is not listed, it is possible to choose User defined and set up custom coefficients.

Standard selection x

- Mational annex:

| Czech Rep.

User defined

| Default EC
Czech Rep.
Slovakia

Poland

Bulgaria

United Kingdem

B e R e e

- ‘

e ETETT Ty

+| Minimal reinforcement ration according to CSN 73 1201 - Chap.8.5.2

Default = « QK ¥ Cancel

Selection of the standards

Last, the fire resistance properties are set in the "Fire resistance parameters" part. This project data can be edited any
time during the analysis.

Before any data is assigned to the project, it is highly recommended to save the file. This can be done either using " ﬁ "
button, or in the main menu clicking on "File" — "Save As", or using the "Ctrl+S" shortcut.
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Save As

Search FIN EC 2020 Priklady

)

™ « 0S(C:) » Users > Public > Public Documents > Fine > FIN EC 2020 Piklady v o

Organise v New folder

Name Date modified Type Size
# Quick access
Concrete_fire_example 05/11/2020 13:24 FIN EC Concrete Fire applicat... 4KB
@ OneDrive - Vysoké u¢
3 This PC

¥ Network

File name: | Concrete_fire_example

Save as type: Files Concrete Fire (*.cfe)

A Hide Folders Cancel
Saving the project

Now we can proceed to entering a new task by clicking the "Add Section" button in the upper part of the program’s tree
menu.

FIN EC 2021 - Concrete Fire [C:\Users\Public\Documeni

File Edit Massinputs Data Options Help

0 D "§

(55

[] Add section General project
&3 Add member & Edit
Project

Adding a new section

The following dialog box appears, in which we can enter the section’s name ("Column") into the "Section description”
field, confirming by clicking the "OK" button.

Add Section ot

@ Create new section

Section description: Column C1|

X Concel

Dialog box for adding a new section

The new task "Column C1" has been created in the tree menu, every time a new "Section" or "Member" is created, it will
appear in the tree menu. The software has automatically selected the "Column C1", therefore it is possible to directly edit
this task. In the right bottom corner, it shows what is required in order to run the analysis.
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(33 FIN EC 2021 - Concrete Fire [C:\Users\Public\Documents\Fine\Engineering manuals\Concrete_fire_example.cfe *] = o X
File Edit Massinputs Data Options Help
B ]
D B-E-:6 PRt
T 0] S = 8 Undo =
[ Add section ULS check: NO CHECK
&3 Add member Interaction diagram 3D | Interaction diagram My-Mz | Interaction diagram N-My | ¢«  »
X Remove A i
B Project
] Column C1
Section, Material, Reinforcement Loads
Member type : « | |0 Section Number~| Name | 2nd order | N [kN] | M, [kNm] | M, [kNm] | V [kN] | V, [kN] | T [kNm]
Section: no input [} Material
Concrete: no input
Longitudinal reinf.: no input
Transverse reinf.: no input
Environment: X0
4 >
! Include reinf. in compression <p Add Import v
Imperfection, Buckling Results
® Cross-section form is not set. Cannot run calculation!
® Cross-section material is not set. Cannot run calculation!
® Reinforcement material is not set. Cannot run calculation!
Fire
f#H Check all
EN 1992-1-2/Czech Rep.

Main screen for "Section" task type

Section, Material, Reinforcement

In the beginning it is necessary to enter the dimensions of the geometrical and material characteristics of the considered
RC column in the "Section, Material, Reinforcement" frame. First select the type of the member in "Member type" drop-
down list. Available types are "beam", "slab", "column" or "wall".

Section, Material, Reinforcement

Member type: | Select kind - |:| Section

beam . _
Section: no in| clah s Material

Concrete: no F_
Longitudinal | wall

Transverse reinf.: no input
Envircnment; X0

+| Include reinf, in compression

Defining the member type

In our example we select member type "column". This selection affects the analysis and verifications of the reinforcement
arrangement.

By clicking the "Section" button, the cross-section can be defined by the first suggested rectangular shape. The
dimensions of the cross-section are simply defined by changing it's height and depth. The software allows to use custom
user-defined shapes, however for the purpose of this example it is not needed.
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Cross-section editor - Concrete, standard

LITTIXIOAO

Cross-section description
name Column 300x400
comment

e~

Cross-section dimension
cross-section height h=

cross-section width

400.0 pnm
b= 300.0 pnm

L b |

1

Information

« OK * Cancel

Geometry of the column

We proceed with defining the material properties in "Materials" dialog box which is run by clicking the "Material" button in
the "Section, Materials, Reinforcement" part. Assuming the column is located inside of the structure we select "X1" for
"Exposure class", as the column is not in contact with outside environment. Subsequently we define the material

properties of concrete and longitudinal and transversal reinforcement. We can select standardized materials from the
library of pre-defined materials by clicking the "Catalogue" button at relevant lines.
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Materials X
Environment: X0 ¢ Edit

Concrete: No input Catalogue User defined
Longitudinal reinf.: No input Catalogue User defined
Shear reinf.: No input Catalogue User defined

Indicative strength class

Aeration > 4% Design lifetime 100 years
C8/10 (EN 1992-1-1)
€12/15 (€SN EN 206+A1;CSN P 73 2404 )

Ductility class of longitudinal reinforcement A ® B G

Fire
Aggregates type: Siliceous aggregates v
Reinforcement type: Hot rolled v
Concrete moisture: U= 1.5 | [%]
Parameter of thermal conductivity ‘ 0.000 | [-]

Limits of thermal conductivity (chap. 3.3.3 of standard): 0 - min, 1 - max

X Goce

Window "Materials"

For column environment select the corrosion induced by carbonation "XC1" and close the dialog box by clicking "OK".
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Environment X

Corrosion

Corrosion induced by carbonation:

XC1 - Dry or perma ly wet v
Concrete inside buildings with low air humidity; Concrete permanently
submerged in water
Corrosion induced by chlorides:

X0 - No risk of corrosion or attack v

Concrete inside buildings with very low air humidity

Corrosion induced by chlorides from sea water:
X0 - No risk of corrosion or attack v

Concrete inside buildings with very low air humidity

Concrete
Freeze/Thaw attack:

X0 - No risk of corrosion or attack v

Concrete inside buildings with very low air humidity

Chemical attack:
X0 - No risk of corrosion or attack b

Concrete inside buildings with very low air humidity

Other influences

Abbrasion class:

X0 - No abrasion v

X Gonce

Selection of the column environment

For concrete select the strength class "C35/45" and close the dialog box by clicking "OK".
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Materials catalogue - Concrete X

Cc8/10 Ao
2115
C16/20
C 20/25
C 25/30
C 28/35
C30/37
C 32/40
C 40/50
C45/55
C 50/60 v

Information ' OK X Cancel

The strength classes of the concrete

Proceeding to definition of the steel properties, select the grade "B550" for both longitudinal and transversal reinforcement
and close the dialog box by clicking "OK".

Materials catalogue - Longitudinal reinf. X

10505 (R)
10425 (V)
KARI wire (W)
Nets (SZ)
B420

B450

B500

B550

Information « OK X Cancel

The steel grade classes

When returning to the "Materials" dialog box, the selected materials are checked with the predefined standard and
displayed whether the material requirements on the "Indicative strength class" are fulfilled. At the bottom of the
"Materials" dialog box, the material properties influencing the fire resistance properties can be changed. Finally, exit the
window by clicking "OK".
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Materials X
Environment: XC1 ¢ Edit

Concrete: C35/45 User defined
Longitudinal reinf.: B550 Catalogue User defined
Shear reinf.: B550 Catalogue User defined

Indicative strength class

Aeration > 4% Design lifetime 100 years
C16/20 = strength class pass ( EN 1992-1-1)
C16/20 = strength class pass ( CSN EN 206+A1;CSN P 73 2404)

Ductility class of longitudinal reinforcement A e B C

Fire

Aggregates type: Siliceous aggregates v
Reinforcement type: Hot rolled v
Concrete moisture: u= 1.5 | [%]
Parameter of thermal conductivity 0.000 | [-]

Limits of thermal conductivity (chap. 3.3.3 of standard): 0 - min, 1 - max

v OK X Cancel

Indicative strength class check in "Materials" window

Loads

After defining the geometry of the section and material properties, either the loads or the reinforcement may be defined. In
this example, the load is defined first, then the reinforcement can be assessed immediately during its definition. The load

case is created by clicking the "Add" button located under the "Loads" table.
Loads

Mumber=| MName 2nd order | M [kN] | M, [kMm] | M [kMem] | Vo [kMN] |V [kN] | T [kMm] | Utilization

ob Add R emove El Import |+

Inserting the new load

In the "New load" window select a "Combination type". This type should be selected according to the type of
combination, which was used for determination of the forces and moments. This input affects the type of verification. The

following options are available:
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Basic design +Forces and bending moments have been obtained from the basic combination for persistent and

(ULS) transient design situations according to EN 1990, equations 6.10 resp. 6.10a and 6.10b. These loads
are used for basic assessment of cross-section’s capacity in the ultimate limit state.
Accidental *Forces and bending moments have been obtained from the combination for accidental design

design (ULS) situations according to EN 1990, equation 6.11. These loads are used for assessment of cross-
section’s capacity in accidental design situations in the ultimate limit state (partial safety and material
factors for accidental design situations are used).

In this example, the internal forces were calculated based on basic design combination, therefore pick the "Basic design
(ULS)". Now in the dialog window add the internal forces on section 3m according to the table in the introduction. The
axial force is N=-685kN (negative value denotes compression), the bending moments are M= 740Nm, M= 135kNm and
the lateral forces are V= -80kN and V\,= -70kN (negative value denotes they act in the same direction as the moments).
Next, define "Reduction coefficient", the procedure to determine this coefficient is in the chapter 2.4.2 of the standard
EN 1992-1-2. As a simplification, the standard suggests to use ny with value of 0,7.

The "Load duration coefficient", i.e. the ratio of quasi-permanent and total loads for calculation of the creep coefficient.
If the exact value is not available, the conservative value is 1.00, which means that the total load is considered quasi-
permanent in the calculations. The new load is confirmed by clicking the "Add" button and "Cancel" to exit the dialog box.

New load X

Load
Load 1

Combination type: basic design (ULS) v

basic design (ULS)

Forces calculated using 2nd order the accidental design (ULS)

Force on cross-section

Axial force: N = -685.00 | [kN] N> 0:tension; N < 0: compression
Bending moment: M, = 140.00 | [kNm] My > 0: bottom fibres in tension
Bending moment: M, = 135.00 | [kNm] Mz > O: left fibres in tension

Shear force: V,= -80.00 | [kN] V;: it

Shear force: V= -70.00 | [kN] Vy: e

Torsional moment: T= 0.00 | [kNm]

Reduction coefficient for design load

Reduction coefficient: ng = 0.700 | []

Load duration coefficient
Load duration coefficient: 1.000 | [-]

Represents ratio of quasi-permanent (SLS) and entered load by bending moment, values range from O to 1;
1 means that quasi-permanent and entered load are equal; used for calculation of buckling (creep
coefficient, see EN 1992-1-1, 5.8.4)

gr Add ¥ Cancel

Defining the loads

As a result, the table summarizing all defined load cases is generated in the dialog box.

10
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Loads

Number~ Name 2nd order N [kN]

-479.50(-685.00)

, (kNm]
98.00(140.00)

M, [kNm]
94.50(135.00)

v, [kN]
-56.00(-80.00)

v, [kN]
-49.00(-70.00)

T [kNm] Utilization

1 Load 1 - basic design (ULS)

4k Add # Edit

Import |~

X Remove

In detail
Overview of the loads

However, adding all the load cases one by one is quite time consuming, therefore the load cases can be imported in a
batch using *.txt, *.xslx, *.csv file (button "Import"). The number of loads is not limited in the software.

% Open X
T <« 05(C) » Users » Public » Public Documents » Fine » FINEC 2020 Priklady v O = Search FIN EC 2020 Priklady
Organise » New folder EES w | o
)
Name Date modified Type Size
# Quick access .
|=] Concrete fire_example_Loads G5/11/2620 13:08 Text Document 1KB
@ OneDrive - Vysoke ut
3 This PC
E? Metwork
File name: | Concrete fire_example_Loads ~ ‘ Known files {*txt " xls " cov®c v

Load the *.txt file table data

The dialog box "Import of table data" will appear after loading the source file. In this dialog box it is possible to align the
data from the source file to the group of data, that are recognized by the software. When the data is formatted in the same
manner as in the table in the introduction chapter, the dialog box "Import of table data" will look similar as the picture
below. Next, it is necessary to align the columns in the source file (4) with the columns of the imported data (5). Check the
imported data in the result of import preview (6) and make sure the imported data are aligned with the source file.

@8 Import of table data - ] X
(4) Input file split into columns
A B c D 3 F G H
(123.45) (123.45) 123) (123.45) 123) 123) (ABCDEFG) 123.45)
section [m] N [kN] My [kNm] Mz [kNm] Vy [kN] vz [kN] combination a8
3 -685) 140 135 B 80| oasic 0.7 -
225} -687.25 70! 675, ] 80} oasic o7
15 -689.5 0 0| -70 80| sasic 07
(5) Assign columns to imperted data
Name Auial force Bending moment Shear force Torsional moment | According to second  Combinatien type | Reduction coefficient Load durstion coeffid
N [kN] M, [kNm] M. [kNm] Ve [kN] Wy [kN] M, [kNm] g -1
v [B: N [kn] - [ My [Nm]  ~ |D: Mz [kNm] |5 vz [kn] - |E Wy [kN] = |(unspecified) ~ |(unspecified)  + G:combination ¥ |H:?[-] = [unspecified) -
1.000E+00) 1.000E~00 1.000€00) 1.000E~00 1,000E+00) Assignment 1.000E+00
| N « fem + km . ™ - i ¥
(B) Result of impaort preview
Name Axial force Bending moment Shear force Combination type Reduction coefficient
M [kN] M, [kNm] | M, [kNm] Y, [kN] v [kN] el
3 -685.00) 140.00) 135.00) -80.00 7000 basic design 070
225 -687.25) 70.00) 67.50 -80.00 -70.00 basic design 070
15 -689.50) 0.00 000} -80.00 -70.00 basic design 0.70
075 -691.75] -70.00 -67.50) -80.00 -70.00 basic design 070
0 -694.00) -140.00 -135.00] -80.00 -70.00 basic design 070
4 Previous 0K X Cancel

11
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Import the data from the file

When clicking the button "OK" the load cases will appear in the dialog box "Loads". If the import of the load cases was
done correctly, the first imported load case should match with the load case defined manually.

Loads
Mumber~ MName 2nd order M [kMN] M, [kMm] M, [kNm] V. [kN] V, [kN] T [kNm] Utilization
d1-b desig 4 F
2 3 - basic design (ULS) -479.50(-685.00) | 98.00{140.00) 94.50(135.00) -36.00(-80.00) | -49.00({-70.00)
3 2.25 - basic design (ULS) -481.07(-687.25) |  49.00(70.00) 47.25(67.50) -56.00(-80.00) | -49.00(-70.00)
4 1.5 - basic design (ULS) -482.65(-689.50) -56.00(-80.00) | -49.00(-70.00)
5 0.75 - basic design (ULS) -484.22(-691.75) | -49.00(-70.00) | -47.25(-67.50) | -56.00(-80.00) | -49.00(-70.00)
e D lacic d i c s0con; enanm | oonne 1anon 04 En 125 Ny £5 00 on o A0 00 70 N it

Overview of the loads with after the data import

Longitudinal reinforcement

When returning to the main dialog box, the longitudinal reinforcement is defined in the "Edit reinforcement” dialog that is
accessed by the "Reinforcement" button in the "Section, Material, Reinforcement" frame. The upper part of the window
allows to select calculation method for the cover. Keep the predefined method for now.

Edit reinforcement X
Cover
Minimum cover Minimum cover
® Min cover and stirrups <
User defined cover Cover: 320 [mm] Check of cover
] ® © © @
Upper reinforcement
Diameter Type Distance Count Position A
[mm] Input [mm] [-] Type [mm] [mm?]
O O
v 22| |Number v 4| Min.cvr. v 320 1520.5 -
v 2 22| |Number v 2| |Position ¥ 150.0 760.3 §
TA,
v 3 22| |Number v 2| Position ¥ 250.0 760.3 [mm3) O O
4 v v 3041.1
Bottom reinforcement O O O O
Diameter Type Distance Count Position A = 158
[mm] Input [mm] [ Type [mm] [mm?] 4l 300.0 4L
v 22| |Number v 4| Min.cvr. v 320 1520.5
2 v v : e
A Reinforcement positioning
- - [mm?] ® Generate identical bar spacing
= = 15205 Bars as much on edge as possible
Information
Total reinforcement area: 4561.6 mmz2
Check of min and max reinforcement level
Column (total reinforcement):
ps = 0.038 = psmin =0.002 = Pass
ps = 0.038 < psmax =004 = Pass
Utilization by bending : 63.3 % PASS + OK K Cancel

Defining the longitudinal reinforcement

When the reinforcement is defined, click " G button and the software will check whether the cross-section has
sufficient capacity in bending. It shows that the defined cross-section passes the design criteria with 63.3% utilization in
bending. In the section "Information on reinforcement” it shows that the detailing requirements given by the code are
satisfied. Next, check the minimum cover requirements by clicking the "Minimum cover" button:

12
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Reinforcement cover X

Environment

Environment: XC1

Indicative strength class C16/20 = strength class pass (EN 1992-1-1)
C16/20 = strength class pass ( CSN EN 206+A1;CSN P 73 2404)

Structure class

Class: 4 v
Residential, civil and other common structures, industrial structures, structures for mining, reservoirs, wather
management

Design lifetime 80 years Design lifetime 100 years

Slab geometry Special quality control
Resulting structural class: S3

Other influences

Abbrasion class: X0 - No abrasion v

Max aggregate diameter is greater than 32mm

Uneven surface 0.0 [mm]
Additive safety element ACgury 0.0 [mm]
Stainless steel ACgyrst 0.0 [mm]
Additional protection ACgyracd 0.0 [mm]
Allowance in design for deviation ACgey 10.0 [mm]
Ground:

Minimal cover

Min longitudinal reinf. cover:
Cmin = MaX(Cminb; Cmindur 10) = max(22; 10; 10) = 22 mm
Cnom = Cmin + ACdev =22+ 10=32 mm
Min stirrup cover:
Cmin = MaX(Cminb; Cmindur 10) = max(g; 10; 10) = 10 mm
Cnom = Cmin + ACdev = 10+ 10 = 20 mm
| Longitudinal reinforcement cover behind stirrups:
Cnom = mMax(32; 20 + 8) = max(32; 20 + 8) = max(32; 0.028) = 32 mm

+ 0K X Cancel

The minimal reinforcement cover

The minimum required cover may change, when the stirrups are defined. Therefore, you should always look into this
dialog box, after the stirrups are defined.

Shear reinforcement
The shear reinforcement is defined by clicking the "Shear reinforcement" button. The column is subjected to lateral

forces, therefore the calculation for the shear resistance must be made. Define the shear reinforcement and click " i
button, the software will check whether the cross-section has sufficient capacity in shear. It shows that the defined cross-
section passes the design criteria with 49.3% utilization in shear.

13
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(§3 Edit reinforcement a X
| Boundary stirrup
Diameterd: [mm] . l
Spacing s: [mm] i
Torsion : IConsired only to shear resistance v ‘
Ratio of stirrup area used for torsion resistance : [%]
[ Ties, inner stirrups vertical [ ] Ties, inner stirrups horizontal
Same as boundary stirrups Same as boundary stirrups
Diameterd: [mm] Diameterd : [mm]
Spacing s: ‘ [mm] Spacing s: ] [mm)]
Count of shears: | [-] Count of shears: v [-]
J ! J ]
M| -
[ Bent-up bars vertical [ Bent-up bars horizontal
Diameterd : [mm] Diameterd : [mm]
Pitch o.: €] Pitch o.: ¢
Count of shears: ‘ [-] Count of shears: [-]
[] As row of bent-up bars As row of bent-up bars L 3000 )
. a a
Spacing s: [mm] Spacing s: [mm]
I o VTR
[ [ [ |
— Inner lever arm ~— Angle of comp struts
(@ Define by calculation @ lterate
() Define as xd () User defined ¢
VRdmax = Ucw X Dw X £ X V] X Icdfi/ (COLO+ LGN O) = | X 141.0 X £I/ 4 X U.JIU X 337 \&ud + VM) = €&1.5 KN ~
faan = k) * fyk/ mms = 0.636 x 550/ 1 = 349.9 MPa
VRds = Asw/sxzxfsgsx cot®=100.5/150 x 257.4 x 349.9 x 2.5 = 150.9 kN
VRd = max(Vrae; min(Vrdmax; VRas)) = max(103.9; min(227.3; 150.9)) = max(103.9; 150.9) = 150.9 kN
Veg = 74.41 kN < VRgc = 103.9 kN = Only prescribed shear reinforcement
Cross-section capacity in shear Pass
Utilization: 49.3 %
Torsion
CS not subject to torsion.
v
Utilization in shear : 493 % PASS | vOK || XCancel |

Buckling

Defining the shear reinforcement

The next step is defining the buckling parameters. First tick "Calculate buck. Y/Z" boxes followed by entering the nominal
lengths of the column for both directions, based on which the effective buckling lengths will be calculated. For a column
rigid at the bottom and simply supported at the top, the effective buckling length is reduced.

~— Imperfection, Buckling
[Z] Add imperfection 1,/ 400 lp= [m]
Calculate buck. Y Calculate buck. Z | D Buckling ]
Mem. length Y: 3.000 | [m] Loy = 2130 ]
Mem. length Z: 3.000 | [m] Loz = 2.130 [m]

Defining buckling parameters

14



=ZFINEC

Define the boundary conditions by clicking the " i buttons for each direction.

Buckling length X

2 Braced members
?

Unbraced members

Fixed-hinged: lp = 0.71 x |

v OK X Cancel

Setting the buckling length

Fire

Last, the parameters for the fire assessment are defined at the bottom of the main dialog box in the "Fire" frame. The
software allows to do the calculations based on the "500°C isotherm method" or the "Zone method". For the column it is
recommended to use the "Zone method".

Fire
Lirnit fire resistance period: 60.0 | [min]
Zone method A
Standard temperature curve |l Temperature curve
Exposed to fire on all sides [, Fire detail

Fire calculation parameters

The picture of the temperature distribution is shown at the top of the main dialog box, under the "Temperature
distribution" bookmark.

500°C isotherm method (left) and Zone method (right)

15
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The position, where the fire is acting on the column is displayed in the "Fire detail button". The column is considered to
stand alone, thus select the first fire detail.

Fire detail b

Fire detail

£ 3|
=1

Rectangular slab

Exposed to fire on all sides

«" QK * Cancel

Fire detail

Results

When all the input has been defined, the results are shown in the main dialog box. If the defined element satisfies the
software shows "PASS" at the top of the main dialog box.

8B FIN EC 2021 - Conerete Fire C:  fire_example.cle ') - o x
File Edit Mossinputs Data Options Help
-B8-E 88 & A B
08 g o B,
[ Add section [ULs check PASS. Utifzations 67.4 %; 3
@ © O © . A _ - I
s2cov0 5
o o [e— Q
il g
o © | 22coumno O
© OO 0 e 2]
9
200 P
& View .
S Weo et Londs
Membertype: 0 Sectic 2nd order NN M, [kNm] M, [kNm) V. [N] ¥, [N TikNm] Utiization
5 a0 | S840 | 845013500 560008000 | 49007000 4%
5 Material -481,07(-687.25) 43.00(70.00) 47.25(67.50) 56.00(-80.00) -43.00(-70.00) 83%
T 5 256550 560008000 | 490007000 s3%
Ll -484.22(-691.75) -49.00(-70.00) -47.25(-67.50) ~56.00(-80.00) ~49.00(-70.00) 493%
— S aEs00) | 5600010 | 9401300 | 36008000 | -450007000) 3%
Eimport ~ 0 in detail
Resus
o= 3000 Im) ULTIMATE LIMIT STATE
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The main dialog box with the 3D representation of the interaction diagram
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The results may be shown in terms of interaction diagram in the bookmarks at the top of the main dialogue box. The
defined loads are shown as points in the interaction diagram. If the load lies inside of the solid line of the diagram, the
cross-section satisfies the fire assessment. The dashed line shows the iteration diagram of the column without buckling.

ULS check: PASS Utilization: 65.0 %; 3
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N: g [kN] Section position: N = -479.50kN
375, i
Nomin = -4336.58 kN |
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The N - M, interaction diagram

When the project is finished, it is highly recommended to save the file by clicking ﬁ button, or in the main menu
clicking on "File" — "Save As", or using the "Ctrl+S" shortcut. The indication of not saved state is "*" in the program
window header. In such case it is advisable to save the state.

FIN EC 2021 - Concrete Fire [C:\Users\Public\Documents\Fine\Engineering manuals\Concrete_fire_example.cf@

File Edit Massinputs Data Options Help

B -] -— F‘>

F S = . . |Bl3
= D s = £ Undo =

Indication of the not saved state
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Outputs

In order to show the information about the company in the output files, the information must be defined in the project.
Click the button "Company" in the Options drop-down menu.

FIN EC 2021 - Concrete Fire [C:\Users\Public\Documents\Fine\Engineering manuals\Concrete_fire_example.cfe *]
File Edit Massinputs Data Options Help

5 C
0 B 8- e
[ 0] 4 Output language » do s
[0 Add section Drawaigs
&2 Add member Output drawing...
ions ... 4x22-cov.32.0
X Remove Options O O O REE-COV)
Project
[} Column C1

Define the company information

The window "About the company" will appear, where the information about the company can be defined. It is also
possible to import the company logo, that will show at the header of the exported documentation.

About the company =

Basic data § Company logo | Designers

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

Fire

company
Load

Delete

o DK ¥ Cancel

Set the company data and import the logo

If all the settings finished and saved, the output documentation can be composed. First print out a single title page

summarizing all the input data and the check results. This is done by clicking the "File" and "Graphic output" or ﬁ in
the toolbar.
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(§3 Print and export document m] X
ng‘:l @ IEI Document: | Graphic output v I01iFage ety D IpSdectan 4 [E] One page
@] ) :
i Text outhut Header and footer I Remove selection 88 Multiple pages
Save Print  Open Send as Seheme m - Copy Page Two
and edit attachment [#) Page numbering width pages [T]Book
5 Template: <none> v ‘ o [Z
=
= O Project
= | [ Stendard
= | 44 Printing options
| [ Section printing
"..[@ Column C1 prem——
Envieonmeet XC1
Concrete: C 3848
fon® 350 MP8 fan = 32 MPa. Ecn = 34000 WP
88508 (0 E »
Transverse stool: BSS0 (1= 5500 MPs. E,= 200000MP)
Buckiing
Buckling lengh perpendioder o axis Y I, = 3005071=213m
Buckling leng perpendiodsr o sxis 2 Iy = 3005071-213m
Renforcement in COMpression consdered
Boundary stirves
Prosie & men. Cistance: 150 0men
Check of min and max reinforcement level
Column (lotslrerforcament)
v 20038 2 pune +0002 = Paas
v 20038 < e 2004 > Pans
Check of ultimate limit state
472544975
1493
Ultimate lmit state PASS
&% Document matches its settings mi1/1 13 A4(21.0x 29.7 cm)

The graphic output

At the top part of this window, there are buttons "Page setup” and "Header and footer". Click the button "Page setup”

and a window for editing the paper size, margins or a colour of the output document will appear. Pick the preferred colour
based on your liking and continue.
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Page appearance X
Paper format
Paper size: Orientation: | portrait ¥
Margins
Top: 155 [cm] Bottom: 1.5 5| [em]
Left: 155 [cm] Right: 1.5 5| [em]
Appearance
Font: Default ( Arial ) v 10 =
Heading color: I
Table color I -
Default v + OK X Cancel

Page appearance settings

When clicking the button "Header and footer" the window for adding information about the project to the header or footer
of the output documentation will appear. Check the "insert company logo" box in order to show the company logo in the
header. The other information about the project can be also added to the footer or header by clicking the button "Insert".

Header and footer X

Header Footer

[] idifferent on odd and even pages: different on odd and even pages
different on first page different on first page

All pages

Header

v print header
insert company logo

{CompanyName} {ProjectName}

L]
F@Ire {ProjectAuthor} {ProjectPart}
company
Footer
v print footer

{PageNum}

Default v v OK XK Cancel

Header and footer settings

Apart from this title document, the detail text output can be composed by clicking the @ " button in the toolbar or
selecting "File" and "Text output” in the main menu. If the print and export document dialog box is still opened, the
document type can be changed in the toolbar’s "Document” drop-down list.
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(§3 Print and export document [m] X
) @ IEI o [ 17 Page setup D E Select all ‘ [] One page
o] E' Header and footer I Remove selection 88 Multiple pages
Save Print  Open Send as Seheell color - i Copy Page Two
and edit attachment [#) Page numbering width pages []] Book
5 Template: <none> - ‘ o [Z
=
= M Project
§ | B Standard | Fks o Smin "
= | [ Details -
_~_| [ Section printing Project
1%# Printing options
[ Column C1 ¢
: John Smith
: 2611072020
Standard
Standard EN 1992-1-2/Czech Rep..
1 Column C1
column
XC1
ngth: 3.00m
Limit fire resistance period: 60.0min
Cross-section Materials
Concrete: C 35/45
= 35.0MPa; {y,, = 3.2 MPa; E,, = 34000 MPa
Longitudinal steel: B550B
f = 550.0 MPa; Eq = 200000 MPa
Transverse stool: B550
4= 550.0 MPa; E, = 200000 MPa
moisture: 1.
Parameter of thermal conductivity: 0.000
Fire detail
Exposed to fire on all sides.
Temporature curve
Standard temperature curve
Internal forces - basic design (ULS)
&% Document matches its settings m1/3 13 A4(21.0x 29.7 cm)

The text output

After switching to the "Text output" mode, the parts of the documentation can be added or excluded in the "Editor".
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The software will immediately re-generate the output to reflect each change made in the settings in the tree on the left-
hand side. Once the output contains all required information, the document can be again saved on disk.

The document can be printed directly by clicking " "= " button or save it on disk as *.pdf or *.rtf file by clicking &l

button.

Editar

Termnplate: one *

Project
Standard

W] Section printing

-i=k Printing options

----- Input data

Lengitudinal reinf.
Table
Picture

----- Results

----- O Temperature distribution

Add or exclude the output parts

Iﬁ Print and export document

Save

= &

Print ~ Open Send as

and edit attachment

Click the save button
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Save as X
€« > v <« 0S(C:) » Users > Public > Public Documents > Fine > FIN EC 2020 Priklady v o Search FIN EC Priklady
Organise v New folder - e
~
Name Date modified Type Size
> 3 Quick access -
| Concrete_fire_example 27/10/2020 10:35 Foxit Reader PDF Document 224 KB
> @ OneDrive - Vysoké u¢
> & ThisPC
> ¥ Network
File name: | Concrete_fire_example v
Save as type:  Adobe PDF document (*.pdf) a
A Hide Folders Save Cancel

Saving file in *.pdf format

Completing the outputs generation, the work is done.
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