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1. Abstract

This example demonstrates how to design a column with an arbitrary cross-section defined by
the user. The model is a simple one-member column, loaded with an axial load and moment; the
column has the following cross-section:

60

The example shows how to -
e create the section in the CROSEC section generator.
e copy the section to STRAP.

e arrange the column reinforcement temple (corner bars and groups) in the concrete design
module.

The section will be imported into the program from a DXF file. Please download the file from the
following link - Section.dxf

2. Geometry Definition

e click the (é] new model icon.

us_er==
e select ¥ Space Frame and click _gefined |

e rotate the model to the X1-X3 plane:

o click the Dynamic rotate icon.
o click the X-7 X-3 plane button.

o click end.

Nodes

e click in the side menu and define the following two nodes:

o X1=0; X2=0; X3=0
o X1=0; X2=0; X3=5

Beams

e click and define a beam connecting the two nodes.
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_ and define the following supports at the two nodes:

A Fixed |

o click

o Bottom node:

o Top node: restrain the node against horizontal movement and allow vertical deflection:
select iy Other

Restrained directions:

|and—

v 1 tranzlation
[+ =2 translation

[ %1 totation e
[ #2 rotation
[ %3 rotation

The defined geometry is displayed as:

2
X1, %2

1
e
The section is defined in the CROSEC section generator program:

e select File in the menu bar and Section generator in the menu:

=8 Edit ZFoom FRotake  Dis

Save

Loads definition
STRAP models lisk
Results

Solve

Crynamic analysis

Section generator

Steel postprocessor
Concreke postprocessar
Bridge module

it

Exit and save
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There are three ways to define a section in CROSEC:
e define the lines.
e select a standard section from the library.

e import a DXF format file. This option will be used.

We will use the third option.

If you have not downloaded the DXF file as explained at the beginning of this example, please do so now.

e select File in the menu bar and Import DXF file in the menu (or click @ in the icon bar):

S Edit section Section table

Mew line seckion
Mew Solid seckion

Mew Parametric Section
Impork DiF File

add a subsection
#dd a parametric subsection
#dd a subsection From DF File

e select the DXF file (in the folder where you saved the file) and click open.
e Select the layers to import:

D%F Import 3]

Section name

|su:u|iu:| colurnni

[i=F Layers

M...| Drawing Layer Irnpork
1 1 Mo
B | Colurn Tes

Irmpoart anly layer 2 i

Click to continue

Cancel |

Advanced
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e to display the section properties, select output and display properties -

m Help

Display Properties

Prink seckion

Copy ko clipboard

M GEOYIETRIC PROPERTIES
Exit

< <
20
=) =
& &
L _
20 20
Area A=3377.66
Mom. of inertia: Ix=1105409.9 ly=1008774. J=1168471.1
C.0.G: xt=30. yt=34.468
[from left) [from bottom]
elastic modulus: 5x=31110.3 Sy=33625.8
radius of inert. rx=18.0906 ry=17.2818 =
< k3

e copy the section to the computer's "clipboard". Select output and Copy to clipboard.

Display Properties
Print seckion

! ko clipboard

e select File in the menu bar and Exit in the menu

Beams Properties
¢ & Prop

e click and then selec

in the side menu.
e click and highlight the first row in the table ("- Not used -") and click define/revise.

e select the paste button easte
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e check the section orientation and material:

Definition of property no. 1

Units: |0 ~| Material. [CONC E=3000000 |

Major axis direction
QO 2 O H+x2
% Cancel |

- Section orientation- ‘

0 0
.rw r@uz.

I Use principal axes

o click a to display the rendered drawing:
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3. Loads Definition

Define dead and live service loads in separate load cases:

Loads ]

e click at the top of the screen.

Define joint loads at the top of the column:

4+ Mew load |

e click in the side menu and enter a title.
o click [22in€lead i the lower side menu and oo | in the upper side menu,

then define the following axial load and moment:

loint loads

Coard. system

Faorces b oments

Fe1=|0. tan b1 =| 0. bar®m
Fet2= 0. kan d2=| 40 ko
Feda=|-220 kan k3= 0. ko

OF. | Canizel |

e click End load case

. 1#1* Solve
click

. | to solve the model.

4. Reinforced Concrete Design
o dickthe Comerete | tap

o click . €elumns

@g" Define

e click

] Defaults

e click and specify X3 as the 'Height axis". The program will automatically

create columns for all members parallel to this axis.

o specify various design parameters - design code, concrete type, reinforcement grade,
cover, etc.

To arrange the reinforcement template for the solid section:

. Properties
o dlick| T Prep

e click Edit STRAP solid section.
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e The program displays the default reinforcement arrangement:
o a "corner bar" at every perimeter corner
o a reinforcement line between every pair of adjacent corner bars:

Column section no. 1

Carner bars

\ 0. . Add cormer bars |

T tove corner bars |

Delete comer barz |

Lines

Add lines

69.9

Delete ines |
Azszign lines to group |

f Library

Add to library |

o
5| Copy fram library |
o

| Festore program defaultz |

—n— = line group no.
o= comner bar Unda |

¢ The following changes will be made:

o lines 8 to 15 will be deleted as the corner bars along the arc are sufficient.

o the following symmetric line pairs will be specified as identical: 7-16, 3-5 and 2-6.
e click Delete lines: highlight line 8 and click the mouse. Repeat for line 9 to 15

e click Assign lines to group:click on line 7 and then on line 16; line 16 is renumbered
"7" Repeat for lines 3-5 and 2-6.
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When completed the section should appear as:

0—2—

—l 1
3 3

| |

o o—2—o
click OK.

click End.

click Compute

to display the detailed results, right-click on the column:

Defaults
Define
Properties

Displayrevise column 1
Revise parameters For calumn 1
Assign property to column 1

Detailed results For column 1

Data Table For column 1
Specify reinforcement For calumn 1

— Selectthis option

ST

in the side menu; the column result summary is displayed.

select ® Design combination only. The detailed results are displayed -

Column: C1 STRAP bm no. 1 Design combination = 1
f'c = 4000 fy = 350 MPa Cowver [gross] = 30 mm
le = k * lu r lejr tvpe
M3: 5.00= 1.00* 5.00 017 28.9 braced Column is slender
M2: 5.00= 1.00* 5.00 0.18 27.6 braced
Reinforcement:
022412 As = 24.9 cm?
% = 0.74
T [Reduced Effective area]
Design loads [t-m]:
x3 P M2 M3
700
M3 Input 220.0 40.0 0.0
local axes DESignZ 220.0 40.0 0.0
L] : 1.17 1.20
2 Min 8.0 7.3
-+ M2
I 50D ! Capacity Factor = 0.99
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e Finally, you may modify the diameter of quantity of bars in anykrerihforcement group:

ReSults  Data Display Data Tables Help
Display Result summary
Display result summary - Shear

Display Detailed results

Print Result summary
Print result summary - sHear

Print deTailed results
Meodify reinforcement - single col, —{ Selectthis option ]

e select the column. The program displays the following screen:

Specify Reinforcement (x)

Column; 1 tember; 1 Reinforcement ; 22d12 Compute | E[IDS::;ﬁ:{EE;:EErQEII:[I;?]t;r

. = recalculate the capacity
Az = 24.9 cn Detaled results 1 with the new values

=074
[Feduced Effective areal
Cancel |
Bt si
Capacity A HzE
factar = Group 1 12 -
0.93

G.. | MNa. .. | Diar... |

2 |o |12 :

3 |1 |12 1. Revise the bar
ldentical columns _ gquantity andiar
[+ Azzign reinforcement to all columns in identical list 4 | 1 | 12 diameter for any group

5 |2 |12

i i

Rotate the mousze wheel [+ azsign revised diameter to

bo zoom indaut ALL groups 2+

Mate : thiz option does not check. spacing between adjacent barz | |
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