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17 Analysis and Design

I n thislesson This lesson describes the basic functions of Analysis and Design. We will learn how
to create and manage loads and load groups, how to make load combinations and
create analysis model, and view the analysis resultsin STAADpro2003 program and
in Tekla Structures. We will also learn how to optimize the steel profiles using the
analysisresullts.
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17.1 Analysis Model

In this exercise we will build an analysis model and run the analysis.
Analysis model build-up can be divided into 5 steps:

1. Create load groups and define loads. See more in Tekla Structures help:
Analysis > L oads > Grouping loads

2. Apply point, line and area loads to model. See more in Tekla Structures
help: Analysis > L oads > Distributing loads

3. Define Restraints for each member in the model by creating supports and
defining member connectivity to intermediate nodes. See more in Tekla
Structures help: Modeling > Parts > Member end conditions

4, Select members and create a new anaysis model. See more in Tekla
Structures help: Analysis > Analysis and design > Following through
structural analysis

5. Define Load combinations. See more in Tekla Structures help: Anaysis >
Analysis and design > L oad combination

After these steps, you can run the analysis.

Create Load Groups and Define Loads

Define load
groups

A load group is a set of loads that are treated alike in the load combination. Y ou can
group loads that are caused by the same action. Thisimplies that the loads in a group
have the common partia safety factors and the same action direction. They aso act
aways at the same time and al together.

Every load has to belong to a load group. One load cannot be attached to several
load groups, but a load group may have only one load on it. Loads in aload group
can be of any load type (point, line, area, etc.), and you can include as many loads as
you want in aload group.

To define load groups, select Loads > Load groups on the Properties pull-down
menu. In the appearing Load group properties dialog box you can add new load
groups, modify and delete existing load groups, name load groups, and define the
load group type and direction.

1. Push Add... button in the Load group properties dialog box to create a new
load group...

Load group properties

Mame of the load group I Load group tvpe | Load group direct... | Cormpatible I Incaompatible I Color |

ok || Add Delste Cancsl
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...anew load group named "Group namel" appears.

2. Change load group name to Livel. Load group type can remain as Live load /
housing and direction canremainasZ.

Every load group must have a unique name, which can be used in
filtering and for expressing

3. Push Add... to create another new load group.
4. Change load group nameto Live2.

5. Change load group typeto Liveload / housing, direction can remain as Z.

in the load group. Actions, and thereby also load group types, are design
code specific. The direction of aload group is the global direction of
the action that causes the loads.

f The type of aload group is the type of the action that causes the loads

6. Changeload color by picking new color from pull-down list.
7. Push Add... to create another new load group.

8. Change load group name to Wind left.

9. Change load group typeto Wind load

10. Change load direction to X.

11. Change load color by picking new color from pull-down list.
12. Push Add... to create another new load group.

13. Change load group name to Wind right.

14. Change load group type to Wind load

15. Change load direction to X.

16. Change load color by picking new color from pull-down list.

Load group properties

Marmne of the load group | Load group type | Load group direction | Compatible | |ncompatible | Calar |
livel Live load / housing z 0 0 ——
live2 Live load / houzing z 0 0 E—
Fhow Show load H 1] 1] e
wind left Wind load b i} 1 | |
wind right wind load % i} 1 | |
ok | add | Deete | Concel |

17. Push Add... to create another new load group.

18. Change load group name to Snow.

19. Change load group type to Snow load
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Modify load
groups

Create Loads

20. Changeload directionto X.

21. Change load color by picking new color from pull-down list.

Y ou have now defined load groups and you have two different winds, which cannot
affect at the same time. Therefore you need to modify them and set Incompatible
number for wind loads. Use same incompatible number for both to set them
incompatible.

1. Change Incompatible number of Wind left to 1.

Mame of the load group | Load group type | Load group direction | Compatible |ncompatible Color

livel Live load / housing z 0 0 ——

live2 Live load / houzing z 0 0 E—

Fhow Shiow load H 0 0 | e—

wind left “wind load % a 1 | |

wind right wind load % 0 1 | |
ok | add | Deete | Cancel |

2. Change Incompatible number of Wind right to 1.

right. In load combination, only one of the load groups within an

f The wind loading from left is incompatible with the wind loading from
incompatible grouping is taken into consideration at atime.

After modeling the physical structures by creating parts and defining load groups
you can add loads to the model.

Loads are modeled as objects and you can copy, move, edit or delete them like any
other object in the model. Loads in a structure can be defined as point load, line
load, area load with uniform or variable intensity and temperature load. You can
model loads to be independent of the structural parts, or they can be attached to
parts. Tekla Structures also generates the self-weigh of the structure and use it as
uniformly distributed member loads in analysis.

See more in Tekla Structures help: Analysis > Loads > L oad types and properties >
Load types

Create Point load

We will now create a suspension load using point load type.

Define point 1. Doubleclick Create point load icon. Point load properties dialog opens.
load properties \
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2. Select Snow from Group name list. The list has al the load groups, which you
have created and defined.

[ﬂfPoint load properties

Save | Load ||standard =l Saveas ||Standard

Attributes | Magritude | Distibution |

x|

¥ Group name :

Load groups.. |

ok | aeob | Medy | Gt [P/ coned |

3. Open Magnitude tab on the Point load properties dialog.
4. Define point load magnitude to —2 kN in Pz field.

[ﬂ:Point load properties

Save | Load ||standard =l Saveas ||standard

Attibutes  Magnitude | Distribution |

x|

v Px: ID kM v s ID.DD kHm
v Pu: IU kM v by IU.DU kNm
v Pz: |-2 kM v Mzz: ID.DD kHm
¥ Yy
Px Mo

0K | &pply | Modify | Get ||7/|_| Cancel |

Open Distribution tab on the Point load properties dialog.

Define load attachement. In Part names select | nclude and write BEAM to the

name field. See more in Tekla Structures help: Analysis > Loads > Distributing
loads > Attaching loads to parts or locations

Set bounding box of the load to 1200 in each direction. See more in Tekla
Structures help: Analysis > Loads > Distributing loads > Applying loads to parts

[ﬂ' Point load properties

Save | Load ||standard | Saveas ||standard

Attributesl Magnitude  Distribution |

X

¥ Load attachmert : |Don't attach

¥ Part names : |Include =l |BEAM

Bounding box of the load
v D:
v Dy:
v Dz:

1200.00

|1 200.00
|1 200.00

I Get | F /T | Cancel

8. Click OK.
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Create point Now create a point load and copy it to a beam on grid line B, between lines 2 and 3.
load Here the point load is representing suspension load.

1. Openthe 3D view on level.

2. Zoominto atop corner on grid lines A" and 2'

3. Pick Create point load icon.

4. Point position to the middle of the column top. A point |oad object is created.

Il View 2 - (Part basic view) o =[S

5. Sedlect Interrupt from rightclick menu to end the command.

Copy pointload ~ We will next copy the point load.
1. Select the point load you just created.
2. Rightclick and select Copy > Trandate from the list
3. Fill the Copy trandlate dialog fields: -500 in dY -direction, Number of copies 5.
4. Press Copy. Tekla Structures copies the point load 5 times to given direction.

d= (000 MNumber of copies |5

dy [500.00
& [000
oK | Copy I Clear | Cancel
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5. Select all point loads.

6. Now copy the load 1500 mms in x-direction Copy > Translate command,
number of copiesis 11.

d |1500 a0 Mumber of copies |11
dv IDDD
dz ID oo

LCancel |

Create Line load
We will now create additional snow loads using line load type.

Definelineload 1. Doubleclick Createlineload icon.

properties _
2. Select Snow from Group hamelist.
3. Select uniformly distributed load as aload form.
x|
Save I Load | |standard =] Saveas | Istandard
Abtribubes | M agnitude I Distributionl
v Group name :
™ Losdfom: AT J
Load grougs.. INNIRENRINRNR —
o | e || ot ke |
4. Open Magnitude tab on the Line load properties dialog.
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Set magnitudeto -12 kN/m in P1z field.
Open Distribution tab on the Line load properties dialog.

Define load attachement. In Part names select I nclude and write BEAM to the
name field. See more in Tekla Structures help: Analysis > Loads > Distributing
loads > Attaching loads to parts or locations

10. Set bounding box of the load to 1200 in each direction. See more in Tekla
Structures help: Analysis > L oads > Distributing loads > Applying loads to parts
x
Save | Load |standard 'I Save as ||Standard

Attribulesl Magnitude Dislributionl

¥ Load attachment : |D0n'l attach ;l

¥ Part names : Include vl |BEAM I

B ounding box of the load Distances :

¥ Dx: W— [ a: |000
¥ Dy: §1200.00 ¥ b: |000
[ Dz: §1200.00

ol Pl g P

ok | apeb |[FHsdT] st | R/ caneal |
11. Click OK.
Createline Now create line loads on top of the roof on grid line 1. Here the line load represents
loads snow load.
1. Openaview named GRID 1
2. Zoom in to upper beams.
3. Pick Createlineload icon.
4. Point start position to the intersection of column top and grid line A.
5. Point end position to the intersection of column top and grid line B.
6. Repeat for another line load: point start position to the intersection of beam top
and grid line B.
7. Point end position to the intersection of column top and grid line C.
8. Sdect Interrupt from rightclick menu to end the command.
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Copy lineload We will next copy the line loads.
1. Select thelineloads you just created.
2. Rightclick and select Copy > Trandate from the list
3. Fill the Copy trandlate dialog fields: 6000 in dY -direction, Number of copies 3.
4. Press Copy. Tekla Structures copies the line loads.

Definenewline  Wewill next create wind loads using the line load.
load properties 1 poubleclick Createline load icon.
2. Select Wind right from Group name list.

3. Sdlect load form, which has different magnitudes at the ends of the loaded
length.

x
Save | Load ||Standald x| Saveas ||Slandald

Altributes |Magnitude | Distribution |

[v Group name :

Load groups... |

ok | appy | Modiy Get | P/ | Cancel

Copyright © 2004 Tekla Corporation TEKLA STRUCTURES BASIC TRAINING 9
Analysis and Design



4. Open Magnitude tab on the Line load properties dialog.
5. Fill P1x -2.5 kN/m and P2x -3.0 kN/m

[E:Line load properties x|

Save | Load ||standard | Saveas ||standard

Atibutes  Magnitude | Distribution |

V¥ Pla: -2.50 kM/m [ P2s: -3.00 kM/m [ T1: 0.a0 kMrifmn
W Ply: 0.an kMim v P2y 0.oo kM/m v T2: 0.an kM

¥ Plz: IEI.DEI kMim W P2z IEI.DEI kM dm

Pl P2 T2

Ok | Apply I tdodify | Get | I7fl_| Cancel |

6. Open Distribution tab page the Line |oad properties dialog.
x|

Save | Load ||standard =l Saveas ||standard

.i‘-.ttlibutesl Magnitude  Distributian I

¥ Load attachment : |Don't attach =]
[v Part names : Ilnclude vIIiCDLI_lMN I
Bounding box of the load Digtances

v Dx: |12DD.DD
v Dy: |12EID.EID
¥ Dz: |12EID.EID

] o (et Pl

ok | appy | Modty | et | /T | cancel |
Write COLUMN into Part namesfield.
Set bounding box to be 1200 mmsin each direction.
Set offset value 500 mms to the start (a filed)

10. Press OK to close the dialog.

Createnewline 1. In 3D view, zoom in to the concrete column on 1 and C grid lines' intersection.
loads 2. Pick Createlineload icon.
3. Point start position to the intersection of column bottom and grid line 1.
4. Point end position to the intersection of column top.
Copyright © 2004 Tekla Corporation TEKLA STRUCTURES BASIC TRAINING 10

Analysis and Design



Tekla Structures creates a line load, which has different magnitudes at the ends and
which starts 500 mms from the definition point.

Next define new values for a new line load: use same values as previoudly, but
change P1x to be -3.0 kN/m and P2x to be -3.5 kN/m and remove the offset from
starting point.

Then Create aline load to the steel column on 1 and C grid lines' intersection, on top
of the concrete column.

Copy line load We will next copy the line loads.

1

Select the wind line loads you just created.

Rightclick and select Copy > Trandlate from the list
Fill the Copy trandate dialog fields: 6000 in dY -direction, Number of copies 3.
Press Copy. Tekla Structures copies the line loads.
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Next create Wind left line loads to the opposite side, on grid line A steel columns
using same load form, P1x 2.5 kN/m and P2x -3.5 kN/m magnitude values, and 500
mms offset in starting point.

Create Area load

We will now create live loads using areaload type.

Define area 1. Doubleclick Create areaload icon.
load properties

2. Select livel from Group name list.
3. Select quadrangular load as aload form.

x
Save | Laad ||Slandald =l Saveas ||Slandald

Altributes |Magnitude | Distribution |

wind left
Iv Group nare : wind right
Load groups... |
ok | spp | Modiv | Gt | P /T Cancel |

4. Open Magnitude tab on the Areaload properties dialog.
5. Set magnitude to -8.00 kN/m2in P1z, P2z and P3zfields.
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x
Save | Load ||standard | Saveas ||standard

Attibutes  Magnitude | Distribution |

¥ Plx: [000 KN/ 7 P2x: [0.00 KN/t
[ Ply: [000 kN/me v P2y: [0.00 KN/me P4
[ P1z: [[2.00 kN/? v P2z: [[-2.00 KN? M
¥ P3: [000 KN/m¢ Fieo [0.00 KN/t

v P3y: [000 kN2 Payo [000 ke E1 P2

[ P3z: KN/me Paz: 800 KN/

ok | appk | Med | G | F /T Concel |

Open Distribution tab on the Areaload properties dialog.

Set bounding box of the load to 1200 in each direction. Set off set from sides to
—300 mms. See morein Tekla Structures help: Analysis > Loads > Distributing

loads > Applying loads to parts
x
Save | Laad ||Slandald =l Saveas ||Slandald

Attributesl Magritude  Distribution |

v Load attachment : IDon't attach =
[ Pait names : |In-:|u-:|e | I
Bounding box of the load Distances :

v Du: |12EID.DEI v a: I-SDD.DEI
v Dy: |12DD.DU
v Dz: |12DD.DU

ok | gppb | Modiy Gt [P /| Concel
8. Click OK.
Create area We will next define live 1 load by 3 points on top of slab in level +3500.
:gzgil‘ive 1. Openthe Plan +3500 view. Check that you work on view plane.
[iew Plane =]
2. Zoom in to the intersection of grid lines C and 4.
3. Pick Create areaload icon.
!
4. Point start position to grid line intersection.
5. Point second position to another grid line intersection
6. Point end position again to grid line intersection.
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Create area We will next define and create live2 load to level +7000. Define first the load
load: Live parameters.

load2

1. Doubleclick Create areaload icon.

2. Select Live2 from Group name list.

3. Sdlect quadrangular load as aload form.

4. Open Magnitude tab on the Areaload properties dialog.
5. Set magnitudeto -6 kN/m2in all Pz fields.

6. Open Distribution tab page.

7. Set bounding box of the load to 1200 in each direction.
8. Set offset to -100 mms

9. Click OK.

Now create the areaload Live2;

1. Openview Plane +7000.

2. Pick Create areaload icon.
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3. Point start position to the intersection of grid lines A and 1.
4. Point second position to another grid line intersection.

5. Point end position again to grid line intersection.

Create Uniform load

We will next create a uniformly distributed load, which is a linearly distributed
load/force that is inside a polygonal (distribution/loaded) area. We will also add an
opening to the polygon.

1. Pick Create uniform load icon.
n

Define Uniform 2 Select Livel from Group name list.

load properties 3. Open Magnitude tab on the Uniform load properties dialog.
4. Set magnitude to —2.0 KN/m2in P1z field.
x|

{Save | Load ||Slandard ;I Save as ||standard

Attributes  Magnitude IDistributionI

¥ Plx: 000 kN/ri
 Ply: [000 KN/

W Plz: - kN

k. | Apply | Madify | Get ||7,/|-| Lancel |

5. Open Distribution tab on the Uniform load properties dialog
6. Set bounding box to 1200 in each direction.

7. Set offset to -100 mms.

ﬂ
Save | Load |[[standard = ﬂ' [standard

Attributesl Magritude  Distribution |

¥ Load attachment : |Don't attach ;l
v Part names : JInclude | I
Bounding box of the load Distances :

v Du: |12DD.DD I a: §|-100.00

W Dy: J[120000
I Dz: J[1200.00

ok | seoy [TH

as’

Get | = / - | LCancel

8. Closethediaog by pressing OK.
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Createuniform  Add uniform load to level +7000 by picking polygon shape and opening shape, then
load executing command by middle mouse click.

1. Pick polygon shape (points 1 - 5) and close the outermost polygon to starting
point (point 5)

2. Continue picking the points of the holes (points 6 - 14) and close the inner
polygon (point 14). Y ou can do this clockwise or counterclockwise.

3. Finish command with middle button.
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17.2 Restraints

To get avalid analysis model that can be solved with FEM analysis engine, we need
to specify the supports and member end or edge releases. To define the correct
valuesin the analysis model the information should be stored in model. See morein
Tekla Structures help: Analysis > Analysis and Design > Member end connectivity

Define Restraints for Members

We will now define restraints first to beams having point and line loads.

1. Double click any beam and open Beam pr operties dialog box.

x

Savel Loadl'standard | Saveas“standard |

Attributasl Posilionl Analysis  Start releases |End releasesl Designl

 Rieleazes

[V Support condition IEonnected 'I
/i‘uz 7 Uy [Fised vl|oon
Tx

v Rz I F& IFixed v”DDU
R"Ji

Start: — hd

Uy W Uy IFixed v”DDD

¥ Uz IFixed v”DDU

R

| By IFixed v”DDU
¥ Rz IFixed v”DDD

ok | ey | Modiy | Get | AN I Cancel |

S e

Open Start releasestab page

Set Support condition to "Connected”
Open End releases tab page

Set Support condition to "Connected”

Untick all dialog fields by pushing On/off button (between Get and Cancel
buttons)

Tick Support condition on Start and End rel eases tab pages
Select all the beams, which have point, line or arealoads.
Push M odify. Only support conditions are modified.

We will next define restraints to all columns.

© g M w DN

7.

Double click any column and open Column properties dialog box.
Open Start rel eases tab page

Set Support condition to " Supported”

Open End releases tab page

Set Support condition to "Connected”

Untick all dialog fields by pushing On/off button (between Get and Cancel
buttons)

Tick Support condition on Start and End rel eases tab pages
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x
Savel Loadllslandald = save asllstandard

Attributesl Positionl Analysic  Start releases IEnd leleasesl Designl

—E]
Start: I JR— ;ﬂ

W Support condition ISupported ;l

. mny: |

Uy 7 Uy |Fired | [ood
7&» v I Savel Loadllstandard =l Save asllstandard
Ux 5 1z [Fired <[ [oo0
Attributesl F'ositionl Analysisl Start releases  End releases |Design|

Rz - -
! B ¥ Ex Ileed ”D.DD e

IF' d v”D.DD
- I7 H}I - o En

¥ Fz IFixed vl ID.DD

¥ Suppart condition |Connected ;l

iy 7 Uy |Fixed | [n.oo

T "
oK Ay Modty | Ger | ,_IL 7 Uy [Fixed =l [o00

T [ Uz [Fised | [o.od

Ry

gz 7 Fn [Fised J (X
R’Ax_é ¥ By |Fied | [n.oo
7 Az |Fived | [o.od

aK Apply Mady | Get | P /T | Cancel

8. Sdlect al the columns.
9. Push Modify. Only support conditions are modified.

We will next define restraints to bracings.

1. Double click any beam and open Beam properties dialog box.
2. Open Start releases tab page

3. Set Support condition to "Connected", which allows rotation.

— K

Open End releases tab page
Set Support condition to " Connected”, which allows rotation.

Untick all diadog fields by pushing On/off button (between Get and Cancel
buttons)

o g &~ T

Tick Support condition on Start and End releases tab pages
Open Select filter dialog
Write BRACE to Name field on Part tab page.
10. Close the Select filter dialog by pressing OK.
11. Areaselect all the bracings.
12. Preije_sf _l\éldodify on the Beam properties dialog box. Only support conditions are
modified.
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13. Select Standard from Select filter list to return to normal selection.

gtandard - I & |
standard
anale_filker
beam_filker
cha_filter
cleat_filker
colurnn_filker
haunch_filter
ladder_filker
plate_filker
puirlin_filter
rafter_filter
railing_filter
rza_filker
zhs_filter
stringer_filker
trzs_filker

Then set the analysis conditions for thein situ slab.
1. Doubleclick the slab and open Slab properties dialog box.
2. Open Analysistab page

[E:Euncrete slab properties ﬂ

Savel Loadllslandard = Saveasll&landard

Attributes  Analysis |Design| Pasition | Cast urit |

v Member analysis tupe:
[v Plane ITop plane "I

¥ Element size in local ¥ direction IW
[V Element size in local % direction Im—
¥ Rotation of lozal 5 IDD—
v Element type I

0k, | Apply | M adify | Get | |7,/|_| Cancel |

3. Set member analysistypeto "Normal"
4. Select Triangular element type
5. Press Modify
6. Closethediaog by pressing OK or Cancel.
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17.3 Create Analysis Model

The model Structures are analyzed by using the finite element method (FEM). All
the input data required and the results generated in the structural analysis constitutes
an analysis model. The analysis model consists of nodes, el ementsmembers, loads,
restraints, constraints, and other related information. When starting the structural
analysis, Tekla Structures generates an analysis model of the corresponding physical
and load models. This includes the splitting of physical parts into analysis members,
node generation for the members, additional analysis member generation, support
condition determination, load splitting, and load division for the analysis members.
See more in Tekla Structures help: Analysis > Analysis and Design > Anaysis
model properties

Create a New Analysis Model

Define analysis
model
attributes

Copyright © 2004 Tekla Corporation

Before creating the analysis model, check that you have the correct load modeling
code selected. From Setup pull down menu, select Analysis load modeling... Use
the Analysis load modeling dialog box to determine the building code and safety
factors Tekla Structures uses in load combination.

x
Savel Load | =] Sawess ||

Loadsize Code | Euracade | Brtish | AISC (S]] CMBS (F) | BAELST (FI|

Load modeling code IEurocodevl

Load modeling code affects the load combination generation and
the load group types to be uged. When load modeling code

iz changed, the types of all existing load groups are get to undefined.

x
ﬂl ﬂl I ;I Save Az I
Load size | Code  Ewrocode | Bitish | AISC (US)| CMBE (F)| BAELS1 (F) |
Ulktimate Limit State  Serviceabilty Limit State  Combination Factars
Load group type Faup Finf Faup Finf o 1 2
|Sell-weight |1 .35
IF‘ermanent load |1 .35 |1 oo |1 oo I'I.DD
IF‘re-strass load |1 0o |1 oo |1 oo |1 uli]
|Live lnad / housing |1 .80 |D.DD |1 ] |D.DD |D.?D |D.50 |D.30
[Cive Toad 7 public buidin [150  [0.00  [1.00 [oon [p70 [o50  [a30
ILive load / theatres, rest |1 .80 ID.DD |1 oo IU.DD ID.?D ID.?D ID.ED
ILive load / warehouses |1 .80 ID.DD |1 oo ID.DD ID.?D ID.?D ID.BD
oK | ILive load / storage buildi |‘I &0 |D.DD |‘I .an ID.DD |‘I .an |D.SD |D.SD
|Traff|c: lnad / light vehicle |'I.5El IEI.EIEI |'I.EIEI |EI.EIEI IEI.?EI IEI.?EI IEI.EEI
[Trafficlosd 7 heavy vehi [150  [000  [1.00 [oa0 [ora 050 [030
ITraffic load / roofs |1 .80 ID.DD |1 oo IU.DD ID.DD ID.DD ID.DD
|Snow load |1.50 |D.DD |1.DD |D.DD |D.BD |D.20 |D.DD
|W’ind load |1 .80 |D.DD |1 ] |D.DD |D.BD |D.50 |D.DD
|Temperature load |1 A0 |D.DD |1 o |U.DD |D.BD |D.50 |D.DD
ok Cancel |

Select all loads and members except pad footings and strip footings.
In Analysis drop down menu select New model...

1

2

3. Giveanameto the analysis model: Full model

4. Set creation method to "By selected parts and loads"

5. Set member axisto "Reference axis'
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[¥ analysis model attributes x|
Design - Steel I Design - Concrete I Design - Timber
Analysis model | Analyziz I Job I COutput I Seismic I Seizmic mazzes Modal analysiz
Analyziz model narme: IFuII rodel]|
Creation methad: |By zelected parts and loads ;I Filter... |
Member axis location: |Rieference avis =~
Member end releaze method : [~ By connection
Mode definition: |Use rigid links =]
[ Modal analwsiz model
oK Cancel Help...
6. Set Node definition to "Userigid links"
7. Openthe Analysistab page
8. Set analysis method to 1st order.
9. Open Design-Steel tab page
10. Select the "EC3" code from Desing code
11. Set design method to Check design.
| Analysis model attributes x|
Analysis model | Analysiz | Job I COutput I Seismic I Seizmic masses todal analysis
Design - Steel Design - Concrete I Deszign - Timber
— Design Code Settings
Steel
Design code IECS ;I
Design method Check design =
Marne | Walue | Lt
Dimas - kazimum allowable depth 2000.00 mm
Dimnin - Minimurn required depth Q.00 mm
Dff - 'Deflection length'/maximum allowable local defle..  0.00
Msf - Net section factor for tension members 1.00
Track - Track parameter 0 = Print the deszig...
Fiatio - Permissibla ratio of actual to allowable stress 1.00
Skl - Tupe of section 0 = Ralled section
Leqg - Legwalue from O ta 7,10, 11 0 =Single line fast...
Beam - Mumber of sections to be checked per beam 0 = Check section...
ok LCancel Help...
12. Open Design-Concrete tab page
13. Select the "EC2" code from Desing code
14. Set design method to Calculate reguired area.
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[le Analysis model attributes x|

Analysiz model I Analysis I Job I Output I Seismic I Seismic maszes todal analysis
Design - Steel Design - Concrete Design - Timber

r Degign Code Settings
Concrete

Design method ICaIcuIate required area - iI

Mame | W alue | I rit
Fc - Compressive strength of concrete 4000 M A
Fyrmnain - Yield strenath for main reinfarcement steel 400.00 M droine?
Fyzec - Yield strength for secondany steel 400.00 M Aine?
Clear - Distance from surface of member to edge of 0. 25,00 mm
tirimair - Minirnum main reinforcement bar size 0.00 m
Minzsec - Minimum secondary reinforcement bar size 0.00 mm

W amaiti - Masimum main reinforcement bar size 0.00 i
Meection - Humber of equality zpaced zections forbe... 10

Track - Track parameter 0 = Beam and Column Design-Only minimum details...

Sery - Serviceability checks 0 = Mo serviceability check

4] |

K Cancel | Help... |

15. Press OK. Tekla Structures constructs the analysis model.

Define load Before running the analysis we need to define the load combination, which will be
combinations used in analysis.
1. Seect theanaysismodel in Analysis & Design models dialog.

2. PressLoad combinations...

[ﬂfnnalysis & Design models ll

Analyzis model name
Full modell

Creation method Humber of

ted parts and loads

out of date

Propelties...l Mew | Delete | Update | Detailz I Load combinations. .. Selectobiectsl
Fiun | Wigw resultsl Hide resultsl Get resultsl Get results for selected Claze |

3. Load combinations dialog opens. Press Generate... button to use automatic
load combination generation.

zl
Savel Load||< emply > ;I Saveasll

Id I Mame of the combination I Combination type I Self weight I live2 I livel Show wind right | wind left

Mew... Mumber of combinations: ID Remove | F!emovealll
Ok | Apply | Cancel |
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4. Tick al combination options.

fe]

Add combinations for:

W Load groups

W ULS - Ultirnate lirnit state

Load combination generation

[w SLS - Serviceabiliby it state £ Bare

[W 5LS - Serviceabiliby limit state / Quasi-permanent

v Include seif weight

[T Generate wind alzo in opposite diection

ok

Close |

Note that self weight can be included automatically.

5. Press OK toinsert the combinations to Load combinations list.

Tekla Structures generates load combinations using code specific partial safety

factors.
Load combinations x|
Savel Load||< emphy > ;I Save asll
Id I Mame of the combination I Combination lype I Self weight I liveZ? I livel I SO I wind right I wind left I
1 LG1 LG 1.00x1.00
2 LG2 LG 1.001.00
3 LG3 LG 1.00x1.00
4 LG4 LG 1.00x1.00
I3 LG5 LG 1.001.00
[ LGE LG 1.00x1.00
7 LS7 ULs 1.00x1.35
g Lsa LS 1.00:1.00
] Lss LS 1.00:1.35 1.0041.50 0.70«1.50
10 JLS10 ULs 1.0041.35 0704150  1.00«1.50
1 LS LS 1.00:1.00 1.0041.50 0.70«1.50
12 Lsiz ULs 1.00:1.00 0704150 1.00«1.50
13 JL513 ULs 1.00x1.35 1.0041.50
14 Ls14 LS 1.00:1.35 1.00x1.50
15 L515 LS 1.00:1.00 1.00x1.50
16 ULS1E ULs 1.00x1.00 1.00x1.50
17 ULS17 LS 1.00:1.35 1.00:1.50
18 JL518 LS 1.00:1.00 1.00:1.50
19 ULs19 uLs 1.0041.35  1.0041.50 0O7FO«1.50 0604150 0.60<1.50
20 Lszo LS 1.00:1.35 1.004150 070«1.50 0.60«1.50 0.60x1.50
il LS LS 1.00:1.35 0704150 1.00«1.50 O060«1.50 0.60<1.50
22 uLszz uLs 1.0041.35 0704150  1.0041.50  0.60x1.50 0.60%1.50
23 Lsz23 LS 1.00:1.00 100150 0O7F0«1.50 060«1.50 0.60<1.50
24 Lsz4 ULs 1.00:1.00 1004150 070«1.50  0.60:1.50 0.60x1.50

6. Add a new combination, which has modified partial safety factors by pressing

New... button.

HLoad combination coefficients

Combination type

JULS - Ultimate limit state

Name of the combination

IExtra show I

Loads awvailable

Combinations

live2
live1
wind left

Signl Feduction_F actor LEW_Safety Factar I Load Group

+ 1.00

+ 1.00
| + 1.00

175

135

FN0wW

wind right
Self weight

Ok | Apply |

Cancel |

7. Select combination type to be "UL S-Ultimate limit state".
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Enter name "Extra snow" for the load combination

Move load groups " Snow", "Wind right" and " Self weight" from Loads available
list to Combinations by selecting the loads an pressing the + button.

10. Change the Partial safety factor of "Snow" from 1.50 to 1.75
11. Press OK to insert the load combinations to the Load combinations list.

12. Press OK to accept the load combinations and to insert them into the analysis
model.

Analysis Model Calculation and Result Viewing

Run the Analysismodel is now ready to be analyzed using STAADpro2003.
calculation 1. Select the analysis model.
2. PressRun to start analysis.

3. STAADpro2003 analyses the model and writes an .anl file, which will be saved
in Model_folder \Analysis directory. Press Doneto close the dialog.

x
++ Analy=si=z Successfully Conpleted ++ ‘:J
++ Processing Element Forces. 14:36:52
++ Processing Element Stresses. 14:36:.58
++ Processing Element Forces. 14:37:186
++ Processing Element Corner Forces. 14:37:16

++ Calculating Section Forces
++ Performing Steel Design

++ Start Steel Design . .. 14:37:35
++ Finished Design . .. 2 =ec
++ Processing Element Forces. 14:37:37
++ Processing Elemnent Stresses. 14:37:51
++ Performing Concrete Design 14:39:.24
++ Calculating Section Forces

++ Creating Displacement File (DSF). .. 14:39:38

++ Creating Reaction File (REA). ..

++ Calculating Section Forces

++ Creating Section Force File (BHMD). ..

++ Creating Section Displace File (SCH) . ..

++ Creating Element Stre=ss File (EST). ..

++ Creating Element JT Stress File (EJT). ..

++ Creating Element JT Force File (ECF)...

++ Creating Design information File {(DGH). ..

++ Done. 14:40: 3

#x End STAAD.Pro Run Elapsed Time = 451 Secs
#% COutput Written to File:
Full modell.anl -

Anaysis model has now been anadyzed and the results can be seen in
STAADpro2003.

View results Press View results button.

ﬁnnalysis & Design models ﬂ

Analyzis model name Creation method Humber of
Full model up to date

Froperties... Update | Detailz | Load combinations. .. | Selectobiectsl

Run Hideresultsl Getresultsl Gelresultsforselectedl Cloze |
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STAADpro2003 program opens in post prosessing mode.

File Edt Wiew Tools Select Results Report Window Help

wEEH? | [Shaan&h | [Nadcartiebkoo gE
foaaaads s+t ek|BeaaaararQeimwemos d|e |
WU @ AT EB @ |
ciEE —lojx]
o s\ | MIAIIM]: ANl £ Suramar:
k| Z|§ -
= | 8
W& Hode | Lic g v
o §5|8 mm mm
& r 1 1 MAME: LG | 0.000 0.000
Bz | 2 NAME: LG2) 0.000 0000
@ —| e 3 NAME: LG3 | 0000 0.000
}\ % % 4 NAME: LG4, 0.000 0.000
& § S MAME: LGS | 0.000 0.000
I | | 5 B NAME: LGS 0.000 0.000
m 1 : 7 NAME: LILS 0000 0.000
= 2 NAME: LLS 0.000 0.000
K 5| 2 9 NAME LLS 0.000 0,000
| g § 10 NAME: UL 0.000 0.000
o = 11 NAME: UL 0000 0.000
T 12 NAME: UL 0.000 0,000
=l .|l 13 NAME: UL 0.000 0.000
Loy '§L 14 NAME: UL 0.000 0.000
: & 15 NAME: UL 0000 0.000
— |'_‘ 16 NAME: UL 0.000 0.000
| — | 17 MAME: UL 0.000 0.000
' 18 NAME: UL 0.000 0.000
' 18 NAME: UL 0000 0.000
g e Wi i
= Il model1 - Beam Relative Displaceme
153 b [M[, All Relative Displacement £ s
RZ Beam | Lic Dr':t .
[%'I- 1 1 NAME: LG | 0.000 0.000
[%:" 0875 -0.001
— 1750 0.000
2828 0.002
3.500 0.000

Check the Output File

During the analysis process, Tekla Structures creates an Output file. This file
provides important information on whether the analysis was performed properly. For
example, if Tekla Structures encounters an instability problem during the anaysis
process, it will be reported in the output file.

1. Push the Output fileicon to open thefile.

2. Check if there are any warningsin list on the left side.

g =]
Fle Edt View Help
==& me s w|
Lzl PAGE NO. 1 i’
WARNING
WARNING- One or mare lines are too 'jﬁl
WARNING- One or more lines are toa
*HWARMING- MEMBERS 94 87 BET . . e e
“oHWARNING- MEMBERS 92 57 BET
*HUARNING- MEMBERS 109 115 BE * *
HWARMING- MEMBERS 123 256 BE * STAAD.Pro *
WARKING - Load and release specfied * version 2003. Bld 1003.US B
WARNING - Load and release specified . Proprietary Program of .
WARNING - Load and release specified
WARNING - Load and release specified i Research Engineers, Intl. ul
WARNING - Load and release specified * Date= MAR 19, 2004 *
WARNING - Load and release speciied * Time= 15:12: 57 .
WARKING - Load and release specified . .
WARKING - Load and release specfied
WARNING - Load and release specified * USER ID: *
WARNING - Load and release specified " " " "
WARKING - Load and release specfied
WARNING - Load and release specified
WARNING - Load and release specified
WARKING - Load and release specified
WARNING - Load and release specified 1. STAAD SPACE
WARNING - Load and release specified INPUT FILE: Full model Z.9TD
WARKING - Load and release specified
WARKING - Load and release specfied 2. UNIT NEWION METER
WARNING - Laad and release speciied 3. START JOB INFORMATION
WARNING - Load and release specified 4. JOB MAME TEKLL CORPORATTION
WARKING - Load and release specfied R —
WARNING - Load and release specified
\WARNING - Load and release specified CRENCERERRRDESER L SEEan S
WARKNING - Load and release specified 7. END JOB INFORMATION
WARNING - Load and release specified §. SET DISPLACEMENT 0.001000
WARNING - Load and release specified e ———
WARNING - Load and release specified
WARKING - Load and release specfied 10. 1 &.000000 0.000080 0.00000D
WARNING - Load and release specified 11i. 2 6.000000 3.500000 0.000000
WARNING - Load and release specified 1z. 3 12.000000 0.000000 0.000000
T e IE R 13. 4 12.000000 3.500000 0.000000
WARNING - Load and release specified
WARNING - Load and release specified 14. 5 £.000000 D.00DDDD -&.000000
WARNING - Load and release speck 15. 6 6.000000 3.500000 -6.000000
1 | 16. 7 12.000000 0.000000 -6.000000
RESULTS 17. 8 12.000000 3.500000 -6.000000 Bl
Total Page : 1263 | om [ 2
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3. Select thewarningin thelist.
4. Find the cause of the warning from the text on the right. There is usualy the
node number, which you can locate in the STAAD- model.

File Edit View Help

|=|m & muEw]
==l
WARMING ‘ K-MATRIX DIAG= 1.3793518E+09 L-MATRIX DIAG= 8.0603057E+01 EQN NO 24

WiARNING- One or more ines are too long

S ARNIN=ICinsiorimorsIinesiarsltoolion| *+*NOTE** STAAD DETECTS INSTABILITIES AS EXCESSIVE LOSS OF SIGNIFICANT DIGITS
PR{BABLE CAUSE WARNING-NEAR SINGULAR]

AL e el e e e DURING DECOMPOSITION. WHEN & DECOMEOSED DIAGONAL IS LESS THAN THE
FROBABLE CALISE WARNING-NEAR SINGU BUILT-IN REDUCTION FACTOR TIMES THE ORIGINAL STIFFNESS MATRIX DIAGONAL,
o ARNING: ABORTING EUROPEAN CO STAAD PRINTS A SINGULARITY NOTICE. THE BUILT-IN REDUCTION FACTOR

k% WARNING: ABORTING ELROPEAN CO I8 1.000E-09

R WARNING: ABORTING EUROPEAN CO

THE ABOVE CONDITIONS COULD ALSO BE CAUIED BY VERY STIFF OR VERY WEAR
ELEMENT® A3 WELL A3 TRUE SINGULARITIES.

**NOTE - NEAR IMSTABILITY AT JOINT &7 DIRECTION = MX
PROBAELE CAUSE WARNING-NEAR STNGULAR
E-MATRIX DIAz= 1.37393E35E+0%9 L-MATRIX DIAG= 4.87Z4987E+01 EQN NO L

5. Find the node number in the Node displacements list. The node is highlighted in
STAAD model and you can use zoom window to have a closer look. Shift + N
shows the node numbers in the view.

I8 [=] 3 | &= Full model1 - Node Displacements: =lol x|
LA [ AN A Summary
Horizontal | Horizontal Vertical { ;I
2 NAME: LG2 -0.104 X -0.005 0.445 0.001 -0.000 0.008
5 NAME: LG3) 0082 -l -4 609 4810 0158 0029 -0.001
4 NAME: LG4 -0.271 . -0.233 0.361 -0.002 0.001 -0.001
5 NAME: LGS -2110 . -0.011 241 -0.001 -0.002 -0.001
5 NAME: LG 3.368 -0 0.052 3.369 0.002 0.002 0003: 4
113 NAME: U -0.019 . -2.524 2526 0.257 0015 0.0
114 NAME: U -0.014 -1870 1871 0191 oo 0.000
115 NAME: U -0.090 b -T.372 7.406 0.425 0.044 0011
116 NAME: U -0.008 -8.444 9457 0496 00s7 0007
117 NAME: U -0.085 . -5717 6.753 0.356 0.041 0011
118 NAME U -0.001 -G789 82803 0428 0054 oo
119 NAME: U -3184 § -2.541 4.076 0.255 0011 -0.001
120 NAME: U 5033 -l -2 445 5596 0.260 001& 0005
Full modell - Whole Structure <Zoom =[S 3 0.0
0.005
7 -0.002
3 -0.002
4 0.008 _I
W
=10l x|

Load A - Nisnlaco

i

T BT T T T

Check Results Both Graphically and Numerically in STAADpro2003

Steel members

We can now check result windows in STAADpro2003. Start by checking that the
loads are correct.

Check loads 1. Open Beam > Graphstab page on the |eft side of the result window.

E "
= | B
&= ud
L]
o —
—pE
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2. Select corresponding load group LG2 from View tool bar
|Eleacaaaua®metQefenmecn: |
The loads in the selected group are displayed.

11 - Whole Structure

|

4. Doubleclick aload to see the properties

xq
Trapezoidal |
Farce

w1|-D.8?‘EBE|5 W A d1|D.DDDDDD T
W2 w2|-3.049538 K Ao d2|54a_99999 mm

W1

Direction

o ©oGK COPH

dl g2

=y Gy Loy
iz G2 Rz

v &pply ta this Member Only

Change I Cloze | Lzzign | Help |

5. Check that load magnitude and direction are the same as you have set in
Structures load model.

Select next load group from View toolbar to see the loads.
Doubleclick lineload using L oad edit cursor to see the properties.
Repeat for remaining load groups.
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You can view the member end forces in graphical and tabular forms. Check
Check member Axial forces, Shear forcesin Y and Z directions, Torsion and Bending momentsin Y
forces and Z directions. The scale factor for plotting the diagram may be changed
using the menu option Results > Scale > Scales tab.

x

Force Linmits I Apimation | Design Results | Plate Stress Contaur |
Siuctwe | Loads and Fesuls Scales I Labels

i~ Load Scales

Poirt Foroa:  |0.38070 [ kM perm Save s Default
Dist. Farce Wﬂ kM /m per m Reset To Default
Point.Moment: Wg kMm per m

Dist. Moment: Wg kMm/m per m

Pressure: lwg kN/m? per m

i~ Result Scales
Bendro:  [120913 [ kimperm
Bending 2 IWE kMm per m
Shear Y; [+3237 [ ki perm
Shear Z: IWE kM per m
Aial wﬂ kM per m
Tarsion: lﬁ § kM per m
Displacement lﬁ g mm per m
Beam Stress: lma kM /@ per m

Mode Shape:  |0.61429 E ¥ Apply Immediately

Ok I Cancel | Apply | Help |

1. To view the forces, open Beam > Forces tab page on the left side of the result
window.

= Forces

l-

2. Select member forces from Results toolbar, for example Bending Z and check
visually the model if there are too big bending moments in different load
combinations.

brd Fb 2 G ﬂ%@

3. Select a single beam to see the forces in more detailed form in the list on the
right.
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Steel detailing tab shows the critical load combination for the selected beam.
On Shear Bending tab, select the critical 1oad combination to see the details.

I Full model1 - Beam x|
Geomely | Propetty | Shear Bending | Deflection | Desion Property 31&5\033‘9%
Beam no. = 212 Section: IPE40D
r ,
| ” T
Length=1.5 7= 0.180
DESIGN CAPACITIES (kN.mele] Crlicalload (KNS MET )
cLass 1 ‘B 257 Load |16
257 0M |264 6 MeY 48.2 Locatio [1.5
4B.2°C [16685  PT 18052 FX__|17257318 ¢
m 1 n 1 My 0306135
[ -
Code Resut | Ratio | Critial | KR |
EC3 8an_ FASS 0121605 EC554LIB 379518
Fiint Close

It is also possible to have more graphics of the forces.

1. To view detailed force graphics select Beam > Graphs tab page on the left side
of the result window. STAADpro2003 opens new graphical windows to view
the Mz, Fy and Fx forces.

2. Select abeam from the model. The force values are displayed.

Full modell - Beam Graphs - Beam 33 =1of x|

Mz(kHm)

40

Jes.2 / [
\ 253 o
45 T T 149
] 2 4 5 08f
40 4 40

a0 - gl

Check member

stresses Member stresses can be printed at specified intermediate sections as well as at the
start and end joints.

1. To view the stresses, open Beam > Stresses tab page on the left side of the
result window.

2. Select a beam from the model. STAADpro2003 shows the stresses graphically
and in tabular forms.

3. Move the handle in the Select section plane dialog to view stress values in
wanted distance from the end of beam.

4. Tick the Display Legend and Display Corner Stress options to view them in
the window.
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5. Push Add Stress to Table button to save the stress values at given distance.
The values can later be called into areport.

Full model1 - 3D Beam Stress Contour - Beam 48

g
g
.
2697.93
8
2 2024.80
] 539.4128 £20.3390
I 78.52
3 30538
= -267.78
£ % z
13 840,89
— 141403
£ 98717
i -2560.31
& ———
— -1155.9087 -1074.9225 -3133.44
i y = 0.0000 mem, z = 0,000 mm
3500m Stress = -267.7548 kN2
Full model1 - Whole Structu 8 Full model1 - Beam Co
1[4 [ [M]\ Al A Ma Stresses ) Profile Siress Poinis
— Corner Stress
.{ [~ Select Profile Point Beamn Lic Dist Corner 1 Coi 2 Cor M:
% Ao | Yo [00000 | % Display Lagend :
[y
[V Display Comner Stress d 163045
Z Point |0.0000 mm 2625 - 216574
Add Stiess to Table | 3.500)  -307.622 -208.343 270700
3 NAME: LG3 | 0.000 -913.876 -27 440 -353.399 -
N 2 ) - 0675 1083 814 . _7_4_4_8 037 -173.362 "
4 S | 7l T 1750 -1273.952 -868.634 BETE -395.641
. = 2625 1453988 -1288. 231 _____ 1 _B_E 714 il 355 "
= 3.500 -1634.027 -1709.828 366751 442552
4 NAME: LG4 | 0.000 -649.237 212 664 3_5_9 702 75??_1_9_9_ "
</ 0875 -513.329 108913 223794 -398 443
1.750 -377.420 5162 B7.885 -204 BBT

Utility Check When code checking is selected, the program calculates and prints whether
the members have passed the code or have failed; the critical condition of the
code (any of the compression, tension, shear, etc.); the value of the ratio of
the critical condition (overstressed for a value more than 1.0 or any other
specified RATIO value); the governing load case, and the location (distance
from the start of the member) of forces in the member where the critical
condition occurs. The colors and limits for safe and failed members for
plotting the diagram may be changed using the menu option Results > Scale
> Design Results tab.
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1. To view the Utility check results, open Beam > Utility Check tab page on the
left side of the result window.

1 Full model1 - Design Res

Failed Members /

IPE270

270.000

135

IPE270

270.000 135,000

IPE270

270.000 135.000

IPE270

270.000 135,000

IPE270

270.000 135.000

IPE270

270.000 135,000

IPE2T0

270.000 135.000

IPE270

270.000 135.000

IPE270

270.000 135,000

IPE270

270.000 135.000

IPE270

270.000 135,000

" =10/ x|
&
:L;
.:_ )
] 0613 242
8 243
g 240
& 241
- v 245
i % o
g
5 0|z
= 0157 25
g 0111 252
11 244
— a1t s | |l
& o 0.287
&
& & 100985 b,
= ap18 P g 04
216 bz o (E LA
02 335, 0000705 0.0645
O
0:237 R KT oy
0255 ’ 045457, 15P
o 020 el
T < orthl®
. B8 319
o, 00502 0403 Peffizey
0.0106
MW b nang? 0415

2. Select Failed members from the tabular data on the right.
3. Select arow from the Failed members list to activate the member in the model.

4. Double click the failed member to see more detailed datain the Beam dialog.

Geamety | Property | Shear Bending | Deflection | Desian Propery  Steel Design |

x|

Eeam no. = 242, Section: IPE270
}0.270 I 0.007
| |
Lenagth = 1.5 hf=0.134
~ DESIGN CAPACITIES (kM.mete] Critical load [KMNS.MET 1—|
CLASS [1 1= S0.6 Load |36
a0 6MC (143 6 WA 309 Locatio [0
308PC 19258 PT 14513 Fi E2603300700
m 1 n 1 ' §72.539
{14 0536667
———————————
Code Result Ratio Critical KLR
EC3_841 FAL 4 22619e+01 (EC-eq(5.36) 195.35
Print Cloze

Creating Customized Reports, Plotting Result Diagrams

The Report menu options display various numerical results in tabular form.

The results may be sorted in ascending or descending order.

Each table

appears as a separate window on screen and may be saved and included in a

Custom Report.

1. Select the Reportstab page on the | eft side of the result window.

I [T Reports
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Report Setup dialog opens.
2. Select the Items tab page.

Report Setup il
Picture Album I Options I MHame ahd Logao I Load/Save

ltemns | Load Cazes I Modes I Ranges I Steel Design
Available Selected

Output hd

Bearn Max Rel Displ ;I ob Info

Beam End Dizpl !l MHaode Displacement Surmmary

Beam End Forces Bearn Dizpl Sumnmary

Beamn End Force Summary il Bearn End Dizpl Summary

End Farce Envelope Steel Design Detail

Heam Force Detail Beam Combined Strezses Summary

Beam Max Moments ;l Beam Force Detail Summary ﬂ
Beam tMax Shear Forces ¥
Beam Max Axial Forces << |

ki ax Formes hu Pronerto LI

Fepart Detail Increments IT
Cancel | Prirt | Help |

Select Output under Available section.

Select the results you want in the report under Available section and move them
to the Selected section using the arrow button.

5. Open the Load Cases tab page to select the load cases, which you want to
display in the report.
6. By default al load cases are selected. To remove a load case from the selected

list pick the row and push the arrow button.

Report Setup ﬂ
Picture Album | Options | Marme and Logo | Load/Save
[tems Load Cases Modes I Rangez I Steel Design
Awailable Selected

B NAME: LGE, 1D: & 1 NAME: LG, 1D:1
2HAME: LG2,1D: 2
IRAME: LG3, ID: 3
A MAME: LG4, ID: 4
ShAME: LG, ID: 5
113 NAME: LILS?, |D: 7
114 MaME: ULSS, ID: &8
115 MAME: ULS4, ID: 3

]

ajjue

<4
116 MAME: ULS10, ID: 10
117 MaRF- 111511 1N- 11 LI
Grouping for Load T ables Grouping for Result Tables
" by Load Type ' by Mode/Beam
{* by Load Caze " by Load Case
u] % | Cancel | Print | Help |

7. Then define if you want the results to be grouped by Load Case or by
Node/Beam

8. To savethe report settings open the L oad/Save tab page.
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Report Setup

Items I Load Cazes
Picture &lbum I

Options I

| Modes I Ranges |
Mame and Logo

Report ;

jl Save fs.. I

Save Report

Save this report as:

x|
Steel Design |
Load/S ave
[ielete |
X

IS ummary

[

Cancel |

(]4 | Cancel | Frint

| Help |

9. Push the Save as... button and write the name of the report into the dial og.

10. Close the Save Report dialog by pressing OK.

11. Closethe Report Setup dialog by pressing OK

Y ou can create additional reports from Report pull down menu. First we will create
ajoint displacement report.

1. Select the nodes you want to the report in the model by using the Nodes cur sor.

Bo

2. From Report pull down menu select Joint displacement...

3.

Report  Window  Help

Eeam Praperty. ..

Joink Displacement. ..

Support Reactions, ..

Beam End Forces, ..
Section Displacement. ..
Section Forces...

Eeam Stresses. ..

Sarting | Loadingl Heportl

—Sart By Dizplacements
' Abzolute Displacement

= ¥-Tranglational

Flate Results

3  Y-Translational

Copyright © 2004 Tekla Corporation

= Z-Translational
1 %-Rotational
" ¥-Retational
" Z-Retational

£ List with no sort done

In Sorting tab page select Absolute Displacement to sort by it.

Node Displacement

If Sorting Done

¥ Abzolute Yalues

—Set Sorting Order
@ Lizt from High to Low
™ List from Low to High

Help

o]

Cancel |

&
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4. Select Report tab page
5. Write the name for your repot file.

MNode Displacement |

Sortingl Loading Fepart |

Title: INode Displacement

Save Report
I Save Report

Id: IN ode Displacement

kK I Cancel | Help |

6. Tick Save Report to save the report.

7. Press OK button. The report file opensin tabular form.

=10/ x|
Hode Lic X-Trans Y-Trans Z-Trans Absolute A-Rotan ¥-Rotan Z-Rotan i’
mim mm mim mm deg deqg deqg

99 161 -0.509 0.004 -6.157 G175 0.033 0.081 0,002
97 161 -0.512 0.043 -5.981 5.003 007 -0.074 0.003
99 138 0.553 0.164 -5.472 5.503 0033 0.051 0.002
99 123 0100 0.046 -5.465 5467 0.033 0.053 0.001
99 141 0.0393 0125 -5.413 5415 003 0052 0002
99 137 -0.278 0.095 -5.365 5.373 0025 0.0s52 0.002
99 140 0.555 0157 -5.255 5.286 003 0.045 0,002
97 123 0.0393 0.033 -5.273 5274 0021 -0.067 0002
99 124 0102 0.039 -5.245 5.249 0.030 0.0s0 0.001
97 138 0.553 0.215 -5.187 523 0020 -0.070 0.001
97 14 0.096 0178 -5.178 5182 0oz -0.068 0002
a7 137 -0.281 0.153 -5.165 5174 o014 -0.067 0003

To view the report file select the Print preview report command under File menu.

Print... Mext Page One Page Zoom |n Zoom Dut Cloze

- E T -
1 544
im0 Pat ol vmm e 10
e rile Tekla CorporEton L b Tl Tak@ Corporation
o Dl 3 73 24 o
Card [Fa= Fullmod s |Cai P 30- Mar-A04 0239 i
Beam Prope Node Displacement
Esam | Hods 1 | Node 2 Proflls Tengh Area Iy Iz Mods uc -Trame W=Trann Z-Trani | Abselul
) ey | eny | emd am | om | o | om
Eil 104 180 D70 oEa 118E 3 16E & 15E € Ed 161 OB 0mi 515 6178
E T I I I EG | oe|  smi| s
I I Sem | man | 95 5| TEES % | = [ I )
11 = 113 IPEXTD 15m [EE] nm2 S19E 3 El 13 0im amE ~SAE5 B
mn Ed 118 IPETTD 1sm [EE] nm2 S12E 3 Ed i ome 0125 5413 5415
= | m | w | wem TAn | sem| emme| Sise s ER Tms|  ams|  sas|  sas
= | m | _® | wem A0 | sem | o | swEs = | [ I 1
F= 108 1= IPEZTD 18m [EE] nm2 EEEE] El 13 [ [ili=s] £33 S8
= 13 115 IPEZTD 18m Eam nm2 S§19E 3 gz 124 oam ama £245 S24
= o i3 IPETTD ism EE] nm2 EEEE El 1= 053 0215 =545 =l
psll im £ IPETTD i5m Sam nm2 SI9E 3 o i ome .4 5478 S482
T m T Teem Tan T wam | mmo | eer @ T Tl Tl wwel wm

All existing reports are put together in one file. Y ou can display one or two pages of
the file at a time by picking the corresponding option on the toolbar. To exit the
viewer, push the Close button.

The report file can be save as text file or MS Word file using File > Export report
functionality.
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Check Results Both Graphically and Numerically in Tekla Structures

Utility Check

Copyright © 2004 Tekla Corporation

The analysis log file can be viewed in Tekla Structures by clicking the Display

analysislog icon, which opensthelog in result window.

Ji|

— Fepaort

Model name: C:4TeklaftructuresModelsihvac magicady TEDemolModel
Analysis model name: Full modell

+++++++++++ bbb
Initializing Analysi=s Component

Mumber of nodes generated = 1632

Mumber. of members generated = EZ7Z

Mumber of primary load cases generated = &

Mumber of combination load cases generated = 49

PROBAELE CAUSE WAPNING-NEALR SINGULAT

PROEAELE CAUTSE WADNINC-NEAR STHCULALR

PROBAELE CAUSE WAPNING-NEAR SINGULAR

CHECEING SLENDER SECTION IS LIMITED TO I-SECTIOHNS
CHECEING SLENDER SECTION IS LIMITED TO I-SECTIONS

CHECEING SLENDER SECTION IS LIMITED TO I-SECTIONS

**NOTE - NEAL INSTAEILITY AT JOINT HNodeId: 15l DIRECTION =

E-MATRIX DIAG= 1.3733E17E+403 L-MATRIX DIAG= 2.060208ZE+01 EQN NO
*** WAFNING: ABORTING EUROPEAN CODE DESIGN FOR MEMEER 141(Id: 1336EZ5)

HZ

L

Nz

E-MATRIX DIAG= 1.3733518E40% L-MATRIX DIAG= &.0603057E+01 EQN NO
**NOTE — NEAL INSTABILITY AT JOINT NodeId: e7? DIRECTION =

E-MATRIX DIAG= 1.3733Z35E405 L-MATRIX DIAG= <. 3724337E+01 EQN NO
**NOTE — NEAE INSTABILITY AT JOINT NodeId: 1 LIBECTION =

24

54

1E50

*** WAPNING: AEORTING EUROPEAN CODE DESIGN FOR MEMEEL 142 (Id: 1336&g8)

*** WAFNING: ABORTING EUROPEAN CODE DESIGN FOR MEMEEER Z55(Id: 1336EZ5)

Y ou can visualize the utility check resultsin Tekla Structures.

1. Select Setup > Colors...
2. Select Analysis utility check from the list.

=
| Color by, [Class -
hite:
OK |class
Phase
e
Pl Cols bod
lattribute el coio= =
lanalysis wpe Color by: [
A k. Ultility ratio rangss
Safe Sale Safe Unsafe Unsafe
< ID 500 < 0.900 — < 1.000 - < 1.200 —
ok | seelk | Camcel |

3. Press OK to change the member colors in the model. Note that you must have
the analysis model selected in the Analysis & Design models dialog.
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The utility check results can also be shown in reports.

1. To select the members of the analysis model and to view the analysis model
structure in Tekla Structures, push Select objects button in the Analysis &
Design models dialog. The analysis model frame is displayed as red bars inside
the physical model.

2. Pushthe Report icon

3. Sdlect part_utility_ratio_ID report from the list.

4. Pushthe Create from selected button. Tekla Structures generates a report of the
selected members.

— Report
e ——————
TEELA STRUCTURES PARTZ LIET FOR CONTL Page: Z
CONTRACT: Tekla Corporation Date: 12 03.Z004
Mark Profile No. Grade Utility Ratio Area (m?) Weight (kg
P11 IPEZT0 1 SE3LTR 0.321 &1 Zlz.0 Id: 3410
Concrete HEALZ40 1 BE3ETR 0.30& 18.1 ERE_d Id: 3720
brz? DHEL1z0*E 1l EEILIR 0.247 3.1 l1ls.0 Id: 41320
p/l19 IPEZ?0 1l ESEILIR 0.z24e E.Z Z1E.Z2 Id: 2210
P/19 IPEZ?0 1 ©SE3LIR 0.z37 =S zZ15.2 Id: 3350
P/40 IPEZ?0 1 SE3LIR O.Z236 =S z15.2 Id: 3370
P34 IFE300 1 SE3LTR O.23E 5.9 £2E81.4 Id: 30545
FSlE IPEZT0 1 SE3LTR 0.21& &0 Q7.3 Id: 3E70
rse DHELZO*E 1 SEZETR 0.z02 3.3 124.3 Id: 4430
5. To select apart from the model, pick aline in the report.
6. Right click and select User defined attributes... from the menu.
7. Select End codes tab page to view forces of the selected part.
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You can also call the analysis results for single members from STAADpro2003 into
Tekla Structures model.

1. PressGet resultsin the Analysis & Design models dialog.
x|

Mumber of

Analysis model name

Full modeli 3y cted parts and loads out of date

F‘roperties...l New | Delete | Update | Details | Load combinations. .. | Selectobiectsl

Run | Wigw resultsl Hide: results' Get results I Get results for selectedl Close |

2. Double click abeam to view the results in the Beam properties dialog.
3. Push User defined attributes... button.
4. Select End codestab page.
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Optimize the Profiles in the Model According to Analysis Results

Y ou can have Tekla Structures to check the profiles of the steel partsin the physical
model and suggest the best profiles to use, based on the analysis results. See morein
Tekla Structures Help: Analysis > Analysis and Design > Optimizing part size

Tekla Structures creates a design group of steel parts that have the same name and
profile. Tekla Structures uses design groups when it searches for the optimal profiles
for parts. It assigns the same profile to all partsin adesign group.

1. Tooptimize part sizes, run the analysis and then click Analysis > Optimize....
2. The STAADpro2003 runsthe steel design and writes a Full model1_opt.anl file
3. Press the Done button on the dialog to close it. Optimization results dialog

opens.
STAAD Analysis and Design k jﬂ

++ Finished Processing Global Stiffness Matri=. 0 =ec :J

++ Processing Triangular Factorization. 10: 3:14

++ Finished Triangular Factorization. 0 =ec

++ Calculating Joint Displacements. 10: 3:14

++ Finished Joint Displacement Calculation. 0 =ec

++ Calculating Member Forces. 10: 3:14

++ Analy=i= Succes=fully Completed ++
++ Calculating Section Forces
++ Performing Stesl Design

++ Start Steesl Design ... 10: 220
++ Finished Design . .. 2 =ec
++ Performing Stesl De=sign

++ Start Stesl De=sign . .. 10: 3:22
++ Finished Design . .. 7 =ec
++ Performing Concrete Design 10: 2:29
++ Calculating Section Forces

++ Creating Displacement File (DSP). .. 10: 3:31

++ Creating Reaction File (REA) . . .

++ Calculating Section Forces

++ Creating Section Force File (BHMD) ...

++ Creating Section Displace File (SCH). ..

++ Creating Design information File (DGHY. ..

++ Done. 10: 3:34

#x End STAAD Pro Run Elapsed Time = 22 Secs

3 ile:
Full modell DDt.anli =

e | [ owe ]

4. Select the BEAM-IPE270 design group on the dialog. All members, which have
the same profile are selected in the model.

[ﬂ:l]ptimizatinn results
[ ezigh group
{BEAM-PEZFO
COLUMN-HEAZOD HE&200 HEA200
COLUMN-HEAZOD HE&300 HEAZ20 2
BEAM-IPE3ED IFE3E0 IPE330 8
COLUMM-HEAZ40 HEA240 HEATED 1
BEAM-PE400 IFE400 IPE220 1
BRACE-RHS120°5 RH5120°5 RHS10074 17
BEAM-IPEZ20 IFEZ220 IPE120 12
BEAM-IPE300 IPEZ00 IPE240 18 -
1| | B
Accept all | Accept zelected I Accept zelected for selected objects only I Cahicel |

5. Using Ctrl — button, unselect the members, which you DON'T want to change.
L eave only beams on +7000 level selected.

6. On Optimization results dialog, press Accept selected for selected objects only
button. The selected profiles are changed.

Copyright © 2004 Tekla Corporation TEKLA STRUCTURES BASIC TRAINING 38
Analysis and Design



When the optimization is done, the analysis model needs to be updated. If you want

to keep the old results select the analysis model on the Analysis & Design models
dialog and click Analysis > Freeze results.

1. OnAnaysis& Design models dialog press Update.

ﬁnnalysis & Design models |
Analyziz model name | Creation method | Status | Mumber of parts |
pilar-palkki By selected parts and loads out of date 3
todel 3 By zelected parts and loads aut of date 33
Full modell

cted parts and loads out of date

Properties...l MHew | Delete Detailz | Load combinations. .. | Select Dbiectsl
Run | Wigw resullsl Hide: resultsl Get rezults | Get results for selectedl Cloze |
2. Thenre-run the analysis by pressing the Run button.
3. PressView results button to open STAADpro2003
4. Check the new results both in STAADpro2003 and in Tekla Structures.
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