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1. SYSTEM IMPROVEMENTS

1.1 64-BIT TECHNOLOGY

1.2 SPEED UP

WHAT’S NEW IN CONSTEEL 10

From ConSteel & csJoint 10, our products move to 64-bit.
Thanks to the new technology, ConSteel and csJoint able to
utilize more than 3GB memory therefore bigger and more
complex models can be built in our software.

ConSteel & csloint 10 contain several system improvements for better speed. Thanks to the

improvements the following operations were speeded up:

"

SUPERFAST

Creating or modifying graphical objects
Selecting many objects

Creating analysis results diagrams
Standard verification

Database

FEM model generation
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2. FREEFORM PACKAGE

Whole new functionality package was implemented in
ConSteel 10 to support and assist the freeform structure
creation and design.

2.1 FREEFORM COVERING WITH LOAD TRANSFER SURFACE

With the new function, freeform structures can be easily covered with load transfer surfaces
with a simple window selection. Quick and easy to place loads on a covered structure.

L]
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2.2 LOCAL COORDINATE SYSTEM SETTING BY POINT

Thanks to the new function, direction of the local coordinate systems can be set easily by point.
All of the local coordinate axis of a covered freeform structure can be set to point out from the

structure with a simple selection of an inner point.

et ool i e
2B X1 Y1z X3 Yig] = ~ n &

Parameters

o Felect the surface!

2.3 SECTION ORIENTATION FOR FREEFORM SURFACE

With the new function, orientation of the sections can be set easily to fit to the surface of the

freeform structure.
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3. STRUCTURAL INPUT
3.1 DXF MODEL IMPORT

Dxf import function was totally renewed in ConSteel 10.

Dxf import was moved from the File/Open function to a dedicated File/Import/Dxf function. On
the new import dialog, the following import parameters can be set:

e Scaling
e Plane of placement
e Layer usage

Layers
@ Import the layers of the DXF model
(©) Import to ConSteel layer

[tayer_1

3.2 DrLuBAL RSTAB AND SAP2000 MODEL IMPORT

ConSteel 10 is able to import complete Dlubal RStab and
SAP2000 models from MS Excel table files. On the import
dialog it is possible to select the unit of the original model
and those objects that will be imported to ConSteel.

MODELL IMPORT

like never before
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3.3 STRUCTURAL GRID

Several structural grids can be place on the graphical area to assist the structural model
creation, orientation and documentation. The intersection points of grid lines can be used as

snap points for graphical input.

Spacings between grid lines can be uniform or arbitrary.

56t caotion propertes
Xcapten

o— -

—_—
T
Prafix:

Overhang of the duplayed nes: 2000 mm
——
- -

Rees, VR

Grid positon
% o _— -k w0

) ciay gre on the owest vistle strey nétead
0 L of the given Z height

o) Conat

o
Startpaints

3.4 NEW SECTION CATALOGUES AND SECTION TYPES

New section catalogue:
ZI= British section catalogues

New cross-section macro types:

ﬁ Welded C section

W Welded | or H section with sloping top flange
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3.5 HOT-ROLLED HAUNCH ON BAR MEMBERS

With the new function not just welded haunch can be placed on bar members, but hot-rolled

also.

Parameters
(@ Hengerelt
L (mm) hs (mm) he (mm) Szelvény

2000 500 100 HEA 400 ] [
pasiton of e heunch

o Febeﬁsﬂrtpohtofﬂxefﬂn&mmebeam‘

3.6 MULTIPLE POINT SUPPORT PLACEMENT

With the new button, multiple point support can be placed with a simple click. Spacings
between the supports can be uniform or arbitrary. Multiple point support is a new object type

so the given distance(s) can be modified in the property area.

Point support

el [ @Y 5

Parameters Multiple support
Support ¥ i E]
Local eccentridty
Type [0 -Reference ine )]
y[mm] 0 z[mm] 0

Relative distances (e.g.: 300, 5¥2200) [mm]
300 5*1000

ofelec(thebeams!
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4. ANALYSIS
4.1 FINITE ELEMENT BASED SENSITIVITY ANALYSIS RESULTS VIEW

Sensitivity analysis results can be viewed nut just on member based but on finite element based
also.

Result view of sensitivity analysis in extended with the Buckling mode Classification Factors
(BCF). BSF results show the relevancy of the different types of buckling in the selected buckling
shape.

Fricomet  + U T 1% o/l w5
P 3

MRF = 100.00 %

(node: 121, element:349)
BCFNx = 3.8 %
BCFNy = 0.0 %
BCFNz = 4.5 %
BCFM = 91.7 %
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4.2 ADJUSTABLE COLOUR LEGEND FOR SURFACE ANALYSIS RESULTS

Thanks to the new function two types of colour legend can be used for surface analysis results
visualisation. First one is the well-known continuous colour legend; the second one is the
discreet colour legend.

In case of discreet colour legend, the number of the colour levels and the value of the colours
can be set. Created colour legend can be saved for later use.

- —
Palette settings

Name Palette_settings -

1,764
1,521
1,277
1,034
0,791
0,547
0,304
0,061
0183
0426
0,669
0013
-1,156
-1,400
1,643

Result type Deformation

I A A A -

[ Reset automalic palette ]
Save

[¥] Set as default palette

[ Deete | [ cose || ooy
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5. STANDARD DESIGN
5.1 STABLE LENGTH DESIGN

In case of plastic analysis, stable length design can be performed for steel members according to
the EuroCode 1993-1-1 BB3.

On model base ConSteel automatically recognize those supports and connecting members that
can be apply as a torsional or lateral restrains for stable length design.

-
@ Section750(Thin-walled section / Eurocade ) - Section module E=REEN=)
File Model Properties  Standard resistance  Documentation

Model  Properties | Standard resistance |
u Q b_m.i-n D_Mi-N M:Mg Qﬂ

x
-
I=1| Stable length between lateral restraints.
. Case Haunched member segment
e Utilization 4390 %
Applied part of standard BB.3.2.1 (BB.9-10) formula
[ 200 m
Lm 046 m A
Neg 971 kN 1
A 9091 mm? J
C1 113
i 284 mm
fy 275,0 N/mm?2 |
PR E— Woly 2399559,4 mm?
. I 159 448,0 mm*
51| Stable length between torsional restraints 3
Plastic stable length check (Dominant) o
Results of plastic stable length check
h —=—3

5.2 REINFORCEMENT CALCULATION FOR SLABS

Thanks to the new functionality, ConSteel 10 is able to calculate necessary reinforcement for

slabs according to the EuroCode 2.

For surface object, as design parameters, it is possible to set the rebar parameters and covers.

11
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7. CS]OINT JOINT MODULE
7.1 CONNECTION INFORMATION

Type of connection dialog is extended with an information field. This field shows all of the
available section types in the selected connection and the necessary components of the internal
forces that are needed for the calculation of the selected connection.

,
eotimeen = T =

Hasznalhats szelvénytipus Igénybevételek

B om0

x 0

Type of the selected connection: .
Splice plate cannection
N —

o

7.2 TABLE LOAD INPUT

In csloint 10, user defined joint loading can be loaded not just manually but from tables files

(*.csv) also.

With the new function the loadings can be easily exported from tables for all of the connections

and load cases.

7.3 NEW TYPE OF BEAM SPLICE CONNECTION

New type of beam splice connection can be created and checked:

° Bolted flange plate connection
Available section type(s): tube sections

Section size of the left and right beam can be different and stiffeners can be placed if it is

necessary.
13
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# Joint details
Endeplate
Jont_2 -
St losding outer Tnner Thickness Material
stiffeners 2% (£t 12 [Hom(szssenio =[]
1 Left beam - NyomatekbirS csdkarmss|
Beam Bolt wield
End-plate M12 (150 7412) - 109 —
N Sbir coarind] aw = rm
5 Right beam - NyomatékbirS csBkarE 5]t e o the piate se
Beam
-End-plate Bolts
Ceavarck széma 6 =
Edge distance Pitch of holes
el= [ = mm B o = 120,428 mm
Summary of results of the whole joint -
Left beam - Joint resuits for positive loading B
Summary
| Axial design resistance: Mg = 47,94 kN
Axial utilization 49'% Adequate
Woment resistance Wi e = 27,37 khim
Moment utilization: 3% Adequate
Shear resistance: ViR = 202,32 kN
Shear utitzation 35'% Adequate
Intial stfiness: Siin = 268721 Krad
ote:
The calculstion of the joint was made according to Mes Couchaux, Mohammed s, or Ryan, Alain
fBureau: Botted Circular Flange Connections Bending and axial static resistances (EUROSTEEL 2011).
Right beam - Joint results for positive loading
Summary
| xial esign resistance:
« i v | [FEqual end-plates | Axial uilzation

7.4 NEW JOINT TYPE: COLUMN SPLICE JOINT

Column joint type contains two types of connection:

Bolted flange plate connection

Available section type(s): tube sections

Section size of the upper and lower column can be different and stiffeners can be placed

if it is necessary.

# Joint details
End-plate
Jont 2 >
Jontloading Outer Tnner Thickness Meterial
Stiffeners p- % [for o Ew- 14 Hm(sasenm -]
=5 Upper cokumn -Nyomatékbir6 csdari
~Colm Bt wield
End plate M12 (050 7412) - 10.9 _—
P - bi cs5 +mm
5 Lower Comn - Nyomatakbind csBkan o g
Colmn
End-plate Bolts
Ceavarok széma s B
Edge distancs Pitch ofholes
1= [Hm B o S p= 141372 mm
Dominant load case -
Upper column - Joint results for positive loading =
summary
il design resistance: 1y = 245,41 KL
axial utlization: 59% Adeauate E
Moment resistance: ;76 = 24,68 Klim
voment uitzation: 4% Adequate
Snear resistance: Vs = 202,32 KU
Shear utilization 45% Adealate
Intil stifiness: S = 67983 Kiirad
Note:
The calculation of the joint was made according to el Couchaux, Mohammed Hiai, vor Ryan, Alain
lBureau: Boked Crcuar Flange Connections Bendind and axal static resistances (EUROSTEEL 2011)
Design moment
Moment resistance
0 - v | Flequal end-plates Dominant compression component i
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Column splice plate connection

Available section type(s): | or H sections

Section size of the upper and lower column can be different and bearing and non-
bearing columns splice also can be calculated.

# Joint details

Spice plate Bolt
itz
5pice plate on flange 7 Some size vith fre [VBolt head s on the piste side
- ["| shear plane in threaded part
Height b= 26 mm
Gan
£ Lower Column - Beam splce piatecon| Thikness o= 12 |2 mm a- 0 [2m

Column

Material © Bearing coun spice
sosevmosz v ()

Summary of results of the whole joint -

Joint results for positive loading

NRg,7 = 943,22 I
0% Adequate
3 Fu.Ras - 72256 kN
0% Adequate
el 4 mm Fo.Rdf = 118631 kN
0% Adequate
Fitch of hol
PL 5 mm

Vg = 1033,98 kN
0% Adequate.

10t apce ploe FuRaw = 347 44 kN
0% Adequate
Fi,Rdn = 401,20 kN

[]1nner spiice plate 0% Adequate

7.5 NEW TYPE OF COLUMN BASE CONNECTIONS

From csJoint 10, column base plate connection is divided into rigid/semi-rigid base and pinned
connection. In the new connection types, the tube sections are also available.

15
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° Base plate connection
Available section type(s): I, H, tube
# Joint details
End-plate
Joit 2 s
= Column base -Base plate connection Width Height Thickness. Waterial
Column bp=[360 |ihe=[3m0 w=8 [Zmm(s2ssEni v|.]
-Foundation
{Base | Bolt Position of end-plate
Welds e | rS
M30 (700/100) - 4.6 . = -105 ~
Sontloading (Z00Fioa)] [ Modfy... | Ll e
- D_Es‘g” of spread foundation Bolt head is on the plate side
i Soil layers
+ Design settigns Bolts - horizontal spacing
++Loads of foundation Number of bolt columns: , [+
columns: -
Edge distance
1= 0 B mm
Pitch of holes
w2= 260 (2]
Vertical positions of bolts Dominant lozd case e
CEImEinimE 2 Column base - Joint results for positive loading =
‘Summary
Edge distance
el 0 5 mn Moment utilization: 7
Pitch of holes Axial design resistance:
| Axial utilization: lequate
pt m B Shear resistance: Vi,Re = 352,35 kN
Shear utiiization: 0 % Adeguate
Initial stiffness: Sjin = 631,53 kNM/RAD
Secant stiffness for moment resistance: i.sd = 631,53 KNMRAD
Stiffness class: Semi-rigid
Moment resistance
Concrete in compression under the column flange: Fopl Ra = 498,93 kN
Document... V] Automatic calaulation
[ ]

Pinned base plate connection
Available section type(s): |, H, tube

< Joint details
End-plate

Jont_3 *

- Column base - Csuiiés talplemezes kz Width Height Thickness Material
Cotmn be [0 |Hp="5 Eim[szmaim <))
Foundation
Base Bolt Position of end-plate
Welds Errr— =
ot loading M30 (700/100) 4.6 | Modify. = 108 [Zfmm

- Design of spread foundat
g of spread foundarion Bolthead is on the plate side
Soillayers
Design szttigns Ealts -horizontal spacing
Loads of foundation Number of bolt columns:
colums:
Edge distance
wi= 0 B o
Pitch of holes
wam 30 B
Vertical positions of bolts
Number of boltrows
Edge distance
el 50 S gy
Pitch of holes
pl 310 [ o
P i v
Document...

Dominant load case -

Column base - Joint results for positive loading =
Summary

| Avial desion resistance: Mie = 604,56 ki
Axial uiization 27 % Adequate

Shear resistance: VjRa = 426,58 kN
Shear utiizaton 0% Adequate k

Requested area 203,85 2
(Adequate

Minimum thickness of the base plate: 4,77 mm
equate

|Axial desian resistance
Compression resistance

Compression resistance: KN

N Ra- 604 56
27 % Adequate

Close oK

| Axial utization:

7] Automatic calculation

WWW.CONSTEELSOFTWARE.COM
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7.5 NEW TYPE OF HOLLOW SECTION CONNECTIONS

WHAT’S NEW IN CONSTEEL 10

° Tension chord splice for tube

Available section type(s): | or H (for chord), tube and hollow sections

# Joint details

End-plate
Joint_4 e

Joint loading

1 Left beam - Hizott csBkarimés kapesc

Beam Bolt weld
Endplate 12 (150 7412) - 10.3 .
= R\ghﬁ(hesm - HOZOHE CSBANMAS KBPCS | (5]t i on the pite side
Endplate Bolts
Csavarok széma 6 =
Edoe distance Pitch of holes
el= 16 <] mm B o <

4 il V| [Equal endplates

Clr——]

Outer Inner Thickness Material

Stffeners o= 20 o010 Hp=n ElmEzsam )

[Summary of resits of the whole joint -

Left beam - Joint results for positive loading
Summary.

Aial design resistance:
Axis) ulization: 89% Adequate.

Note:
The calculation of the jont s based on EN 1993-1- Standard and The International Comiteefor
[Research and Technical Support for Hollow Section Structure (CIDECT) prescription.

Right beam - Joint results for positive loading

Summa
Adial design resistance: Ni = 197,41 kN
Axis) uilization: 39% Adequate.

Note:
The calculation of the jont s based on EN 199318 Standard and The International Comitee for
[Research and Technical Support for Hollow Section Structure (CIDECT) preseription.

@At cheatn

. Hollow section K and T joint

Available section type(s): | or H (for chord),

tube and hollow sections

# Joint details

Brace
Jont_3
Chord Cross-section Material

Jointloading SHis 160x68 =) ) 5 275EN 100252

1 Brace 1 - Holow section K and N jornt

(Brace | Parameters of cross-section
[=-Brace 3 - Holl K and N joint|
e Property Value
(=-Brace 2 - Hollow section K and N joint| Depth 160 mm
- Thickness 8mm
Radius 20mm
Placement
Angle of brace 5 H -
Eccentricty o
[CJRotation of section by 50°
Weld data
© Fillet weld Buttweld
vield sze s 5 m

Method of weld design
Secton resistance ® Design load

‘ I »

Clr——]

Summary of resuits of the hole joint -
- Joint results for positive loading z
Summary

Dominant member. Chord

Dominant component:

Resistance: NRs =0,00 kN

Type of joint YT =
Type of connection separated oint

separated joint

- Joint results for negative loading

Summary.

Dominant member. Chord
Dominant componert

Resistance: NAg=0,00 kN

Ao chean
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