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Keyword : Steel, Steel Structure

MISS JEERAPORN DETDECHAKORN : PLUG-IN FOR STEEL STRUCTURE:
MODEL CREATION PROGRAM FOR BUILT — UP FROM PLATE THESIS ADVISOR :
PROFESSOR THITIPAT PRATHARNSAP

Nowadays, there are various Software adopted into Construction Business increasingly.
These Softwares are the tools helping users to maximize their outputs with shorter or limited time.
Most of companies adopted and deployed the concept of "Building Information Modeling" or
"BIM" into their business. BIM is a concept of working by using 3D Model to communicate with
others related diciplins to let them communicate and collaborate their jobs in the same points of

View.

By the way, accoding to BIM Concept, there are various tools or Software which
working on the conept of BIM called "BIM Software" but mostly are high price,so propered tools
need to be set for the best outputs. Becasue of the varities of BIM Software, main point of

working on BIM is efficient communication between parties.

Steel Structure Business is one of business using BIM Software and working on BIM
Concept. Becasue of the tasks, Steel Structure needs to use specialized Software which has very
high cost. In this point will state in PEB or Plate Build-Up-Steel Structure which has some

complicated process of creation, so this point can cause high cost of working hour as well.

According to these points, Model Creation plug-in for Steel Structure of Plate Build -
Up is created so that to reduce time of model creation. This ideas are to reduce working hour
cost by reduce the time and complicated steps of working in model creation. By using lower cost
of BIM Software that can work well for model creation with less steps but can forward the file to
continue working for more detailing steps in Specialized Software and to be adjustable without

redo a model.
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built-up beam
1. A beam made of structural metal units (such as plates and
angles) which are riveted, bolted, or welded together.
2. A beam of precast concrete units which are joined by shear
connectors.
3. Aflitch beam.
4. Atimber made up of several pieces fastened together,
forming one of larger dimensions.

built-up beam on a post
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3.1 Structure types

There are four basic structural configurations that provide a clear interior space
for a single storey building:

o Rigid framed structures (portal frames and rigid-frame trusses)
e Pinned frame beam-and-column structures

¢ Cable-supported roofs

e Arched roofs

For the first three configurations, the designer has the option of providing
either a flat roof or a pitched roof.

Typical spans and span/depth ratios for the primary roof members in pinned
and rigid framed buildings are given in Table 3.1.

/~ Table 3.1 Typical spans and structural depths for single storey structures N\

Structure type Roof beam depth Typical span range

Pinned frames
Simple beam span/30 to span/40  Up to approximately 20 m
Fabricated Beam span/20 to span/25 Up to approximately 30 m
Perforated web beam span/20 to span/60  Up to approximately 45 m
Truss roof (pitched) span/5 to span/10 Up to approximately 20 m
Truss roof (flat) span/15 to span/20  Up to approximately 100 m

Rigid frames
Portal frame span/60 15m-45m

\ Truss roof (flat) span/15 to span/20 Up to approximately 100 m /

il 4 daed1etoyaanani lnsai i 1

A1 F raming schematics, https://www.steelconstruction.info/Framing schematics

Steel beams

[top]

Beams are designed to resist bending moments and shear forces. The shapes of hot rolied profiles are designed to achieve optimum bending properties for the use of
steel. In the scheme design of uniformly loaded steel beams, sections with a span/depth ratio of 18 to 20 are typically used, L.e. for a span of 8 m, the steel beam will
be approximately 450 mm deep. The table gives typical span-to-depth ratios for various types of beams used in different floor systems. Primary beams span between
columns and secondary beams span between primary beams and support the floor siab directly.

Typical span/depth ratios

FOTOT TAUGS ToT CETENT BT SOTIons:

Secondary beams Primary beams.
Steel beam 18-20 13415
Composite beam 2225 16-18
Cellular beam* 20-27 15-18
Shallow floor beam 26-28

Steel truss* 15-18
Complex services integration in callular, kang-span beams, Bishop
Aukland Hospital

(Image courtesy of of Kioeckner Westok)

Note:

*Allows for the passage of services through the beam depth

N F, raming schematics,

https://www.steelconstruction.info/Framing _schematics

10


https://www.steelconstruction.info/Framing_schematics
https://www.steelconstruction.info/Framing_schematics

North American Steel Construction onference

Rules of Thumb for Steel Design

NG

AMIRICAN STEEL

CONSTRUCTION COIMNEFRFNCE

been diminished. It has been argued that, — well a
with the computational speed and ease of  eleme
Socrates A application of computer methods, the — con
loannides, need for approximations and “Rules of  span
Ph.D, SE, Thumb™ no longer exists. However,  provide a guide and a starting point from
equally imposing arguments can be made  which further refinement can be made.
= Z’jsfe’L" Jor the value of these quick approaches  With the caution that variables other
ana Jonn L. such as: than spa
Ruddy, P. E., s 3 information
is Chief * The structural engineer should have
Operati tools to make on-the-spot intelligent It is convenient to remember that ser-
perating decisions, viceable steel section depths are in the
Officer, of « A reasonable solution is often required of 12" of depth for each foot of
Structural as computer input, n (1./24). Some people might find it
Affiliates The validity 45[ the compuler output to remember the rnllnmng simpli-
Ttmational should be verified with rational rule where the length is expressed in
e i ! approximations. feet and the depth of the member in
Nas‘hwllev So, with the objective of fostering con- inches:
This article i~ tinued development, use and enthusiasm  Depth of Roof Beams, Roof Joists =
g Jor “Rules of Thumb” and approximate ~ 0.5°Length
ased on a methods, several steel framing “Rules of o oo or Joists
paper sched- Thumb” are presented in this paper. In _ZPG_L" ”‘;"’ e Rl
uled to be general, these rules of thumb are service- = 9-0"-€Ng!
presented at load based, which simplifies their applica-  Depth of Composite Beams =
the 2000 tion. Formal checks can then be made 0.55°Length
North N\
Amencan Table 1: Structural Depths
Steel Construction Conference in Las
Vegas System Lid, Span Range
Steel Beam 20t0 28 0'to 75
Steel Joist
Floor Member 20 8'to 144’
Roof Member 24
Plate Girder 15 40’ to 100
Joist Girder 12 20' to 100’
Steel Truss 12 40’ to 300
Space Frame 12to 20 80’ to 300

In earlier times when computers
were neither available nor essential, one
objective of the structural design process

with factored loads and LRFD or service
loads and ASD in the final design.

was to discover a method,
which was elegant, simple and appropri-
ately accurate. When such a process was
identified it was recorded as an expedient
approach to solving a recurring structural
design problem. Thus, quick “Rules of
Thumb™ became ntial resources for
the structural engineer. As computer soft-
ware has proliferated, become very com-
prehensive, and been made very user
jm ndly, the importance of “Rules of
Thumb™ and approximate methods has

n raised in a pro-
jeet concept meeting is what will be the
structural depth? Regularly, the partici
pants are imprns-‘rd by the response of
the structural engineer and that positive
impression lasts if the actual depths
designed fall within the range of these

ly, a qui

tant to have establ; m] mh-s nr thumh,
which allow structural depth predictions.
The depth of the structural s i
influenced by the span of the ele

/
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I150-10303-21;

HEADER;

FILE_DESCRIPTION(( "ViewDefinition[Coordinationview_¥2.8, QuantityTakeGffAddonview]', 'Option [BaseQuantities:On]®, 'Option [GridExpart:Omn]’, 'Option
[Assemblies:Off]", ‘Option [Bolts:On]', "Option [Rebars:On]', 'Option [PourObjects:0ff]’, 'Option [Welds:0ff]', "Option [SurfaceTreatments:On]', 'Option
[LocationBy:@]", 'Option [ViewColors:Off]', 'Option [SectionedSpine:Off]’, 'Option [PropertySets:On]', 'Option [Expart alliOn]'),'2;1');

FILE_NAME( 'out.ifc’,’2020-18-12T18:51:50" , (' TEKLAAD\\jeede '), (' Structural Designer'), 'IFC Database Version: Work’,'Tekla Structures 2020, IFC Export
Version: 4.8.0.8 Mar 5 2828',"');

FILE_SCHEMA((*IFC2X3'));

ENDSEC;

#1= IFCPERSON('TEKLAAD\\jeede" , 'Undefined',$,$,$,3,5,%);

#2= IFCORGANIZATION($, Trimble Solutions Corporation’,$,$,%);
#3= IFCPERSONANDORGANIZATION(#1,%2,$);

#4= IFCAPPLICATION(#2, '2028 ', "Tekla Structures', 'Multi material modeling');
#5= IFCOMNERHISTORY(#3,#4,5, NOCHANGE. ,$,5,5,1602474718) ;

#6= IFCCARTESIANPOINT((8.,8.,0.));

#7= IFCDIRECTION((1.,6.,0.));

#8= IFCOIRECTION((8.,1.,0,));

#9= IFCDIRECTION((9.,6.,1.));

#10= IFCAXIS2PLACEMENT3D(#6,#9,47);

#11= IFCGEOMETRICREPRESENTATIONCONTEXT ($, ‘Model®,3,1.E-05 ,klﬂjﬂ))

#12= IFCGEOMETRICREPRESENTATIONSUBCONTEXT('Body', ‘Hadel',*,*,, ¥, #11,%, .MODEL_VIEW. ,$);
#13= IFCGEOMETRICREPRESENTATIONSUBCONTEXT('Axis', "Model®,*,*,*,* #11,%, GRAPH_VIEW.,$);
#14= TFCGEOMETRICREPRESENTATIONSUBCONTEXT('FootPrint', 'Model®,*,*,*,*,#11,%, .MODEL_VIEW.,$);

#15= TFCSTUNTT(*, . LENGTHUNIT., .MILLT., .METRE.);
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<?xml version="1.0" encoding="utf-8"2>
i<ex:iso_10303_28 xmlns:ex="urn:iso.org:standard:10303:part(28) :version(2) : xmlschema:common" xmlns:xsi=
"http://www.w3.org/2001/XMLSchema-instance" xmlns:schemalocation="urn:iso.org:standard:10303:part(28):version(2) :xmlschema:common
http://www.iai-tech.org/ifciML/IFC2x3/FINAL/ex . xsd" version="2.0">
7 <ex:iso_10303_28_header>

<ex:name>PEB Beam Flange Web Plate.ifcXML</ex:name>

<ex:time_stamp>2020-09-21T19:53:18</ex:time_stamp>

<ex:author>TEKLAAD\chech</ex:author>

<ex:organization>Structural Designer</ex:organization>

<ex:preprocessor_version>IFC Database Version: Work</ex:preprocessor_version>

<ex:originating system>Tekla Structures 2020 Service Pack 3, IFC Export Version: 4.0.0.0 Sep 2 2020</ex:originating system>
<ex:authorization/>
<ex:documentation>ViewDefinition[CoordinationView V2.0, QuantityTakeOffAddOnView]</ex:documentation>
r </ex:iso_10303_28_header>
<uos id="ues_1" d
"http://www.iai-tech.org/ifcXML/IFC2x3/FINAL" xsi:schemalocation="http://www.iai-tech.org/ifcXML/IFC2x3/FINAL
http://www.iai-tech.org/ifcXML/IFC2x3/FINAL/IFC2x3 . .xsd">
) <IfcPerson id="il">
<Id>TEKLAAD\chech</TId>
<FamilyName>Undefined</FamilyName:>
</IfcPerson>
1 <IfcOrganization id="i2">

<Dimensions>
<IfcDimensionalExponents xsi:nil="true" ref="il7"/>
</Dimensions>
<UnitType>lengthunit</UnitType>
<Name>FOOT</Name>
<ConversionFactor>
<IfcMeasureWithUnit xsi:nil="true" ref="ilé"/>
</ConversionFactor>
</IfcConversionBasedUnit>
<IfcSIUnit id="il9">
<UnitType>areaunit</UnitType>
<Name>square_metre</Name>
</IfcSIUnit>
<IfcMeasureWithUnit id="i20">
<ValueComponent>
<IfcRatioMeasure>0.09290304</IfcRatioMeasure>
</ValueComponent>
<UnitComponent>
<IfcSIUnit xsi:nil="true" ref="il9"/>
</UnitComponent>
</IfcMeasureWithUnit>
<IfcDimensionalExponents id="i21">
<LengthExponent>2</LengthExponent>
<MassExponent>0</MassExponent>
<TimeExponent>0</TimeExponent>
<ElectricCurrentExponent>0</ElectricCurrentExponent>
<ThermodynamicTemperatureExponent>0</ThermodynamicTemperatureExponent>
<AmountOfSubstanceExponent>0</Amount0fSubstanceExponent>
<LuminousIntensityExponent>0</LumincusIntensityExponent>
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<In-Session Setup> General | Additional Content | Property Sets | Level of Detail | Advanced
<IFC2x3 Coordination View 2.0 Setup>

<IFC2x3 Coordination View Setup>

<IFC2x3 GSA Concept Design BIM 2010 Setup>

[C] Export Revit property sets
[ Export IFC common property sets

<IFC2x3 Basic FM Handover View Setup> (] Export base quantities
<IFC2x2 Coordination View Setup> (] Export schedules as property sets
<IFC2x2 Singapore BCA e-Plan Check Setup> [ Export only schedules containing IFC, Pset, or Common in the title

<IFC2x3 COBie 2.4 Design Deliverable Setup>
<IFC4 Reference View Setup>
<IFC4 Design Transfer View Setup>

[C] Export user defined property sets
C:\Program Files (x86)\Revit IFC 2018\DefaultUserDefinedParameterSets.txt Browse ..

[C] Export parameter mapping table

Browse ..

[ Classification Seftings..

R =
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cription="ViewDefinition[Coordinationview V2.0, QuantityTakeOffAddonview]" configuration="i-ife2x3" edo="" xzmlns=



& Export to IFC

Save | Load

standard

Parameters Advanced

Object types

[ Assemblies

M Bolts
O welds

Property sets

(A Base quantities

Property sets
Other

Export

status

Default -

Help |

& Grid
[ Reinforcing bars

[ Surface treatments and surfaces
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NN 21 419819 Msaan IFC 1w Tsunsy Tekla Structure

30

IFC Export Options

Export double-sided faces
[ Export hidden geometry

Export IFC Mapped Items
(may Not De SUPPOITea Dy SOme Sorware)

Select IFC Elements to export:
non defined items (as IfcBuilding ElementProxy)

uildingElementProxy
IfcBuildingStorey
IfcColumn
IfcCurtainWall
IfcDoor

IfcWwallStandardCase
IfcWindow

Cancel

¥ property Set Definitions

Name [
Property Set
[ Detauit v New

Remove
Select entity types § Select attributes List of all selected properties
Atrbutes  User defined attrbutes
[[] ¥cBuidingBlement
(] ¥cBuldngBementPart - PART A
[[] ¥cBuidingBlementProxy B‘CN
[] ¥cColumn AREA
[] ¥cCovenng [JAREA_FORM_BOTTOM
[] fcDiscreteAccessory [CJAREA_FORM_SIDE
[] ¥cBementAssembly [CJAREA_FORM_TOP
[] ¥cFastener [JAREA_GROSS
% :cFo«ng : [JAREA_NET

icMechanicalFastener [CJAREA_NGX
[] ¥cMember CIAREA_NGY
% T LIAREANGZ Create/Modfy propery

[CJAREA_NX

fePl 5
% ot wad CJAREA_NY Propetytype (O Template attribute
[] fcRaiing [JAREA NZ O User defined attrbute
] fcRamp [JAREA_PER_TONS
(] ¥cReinforcingBar [JAREA_PGX Atrbute
[ ¥cReinforcingBlement [JAREA_PGY
[] ¥cRoof [JAREA_PGZ Name
[] ¥cSiab [JAREA_PLAN N
(] ¥eStar [CJAREA_PROJECTION, e
] fewal [CJAREA_PROJECTION,
[] fcWallStandardCase [CJAREA_PROJECTION_G}

' v
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3.4.3 nanmMImauveInszUINMsaaluaa

Y
Tunszuaumsad Tuaariu awwlindnmsAemsmuuaganuunu X, Y, Z

A

o ldamnsoadngllunuuidesms Fezunuamingldaunsonsivazidenirlldanga
A o Y A 1 A Y I an = Y 2
nmua 13 wazmumanunuuieadradlugiuoy 3 56 Tunsaivesvesmsadieruan

Y
Web vzlidnegnalumsadiagiasil
points = []
points[0] = [0,0,0]
points[l] = [columnbasewidth,0,0]
points[2] [columntopwidth,0,columnheight]
points[3] [0,0,columnheight]

N o [ o A 4 o =
MNAN 27 WTJ?)HNﬂ”Iiﬂ”IWlJﬂ?ﬂ!W@ﬁ'iNg?fﬁ’!WﬁWJ

<IfcCartesianPoint id="id45">
<Coordinates>
<IfcLengthMeasure>3099.8433</IfclLengthMeasure> 99 Coordination Base
<IfcLengthMeasure>3.9326551E-09</IfcLengthMeasure> a
<IfcLengthMeasure>6329.6671</IfcLengthMeasure>
</Coordinates>
</IfcCartesianPoint>
<IfcDirection id="id6">
<DirectionRatios>
<ex:double-wrapper>0.</ex:double-wrapper>

&
<ex:double-wrapper>-1.</ex:double-wrapper> |[*— Direction Gl,uﬂrlﬁ ﬁ%"]\']ﬂ]fu\i U

<ex:double-wrapper>0.</ex:double-wrapper>

J/DirectionkRatios
</IfcDirection>
<IfcDirection id="id47">
<DirectionRatios>
<ex:double-wrapper>0.98994949</ex:double-wrapper>
<ex:double-wrapper>0.</ex:double-wrapper>
<ex:double-wrapper>0.14142135</ex:double-wrapper>
</DirectionRatios>
</IfcDirection>

s
<4+—Direction Vector Y93y UITUH

<IfcPropertySingleValue id="iB0">
<Name>Height</Name:>

. 2 £
<NominalvValue> <+ ﬂmﬂummmqwawmm
<IfcLengthMeasure>200.</IfcLengthMeasure>

fL\lU[le.LlClJ_VdJ_UC
</IfcPropertySingleValue>
<IfocPropertySingleValne jd="381"
<Name>Width</Name> « 2
<NominalValue> NM3NUAANUHHIVDITUIY
<IfcLengthMeasure>12.</IfcLengthMeasure>
</NominalValue>
</IfcPropertySingleValue>
<IfcPropertySingleValue id="iB2">
<Name>Length</Name> 2 Y
<Nominalvalue> NTINUATAITNETIVDITUITU
<IfcLengthMeasure>3940.6</IfclengthMeasure>
ZJNominalvalus
</IfcPropertySingleValue>

a @ ] < ’ t:y 4
NINN 28 FI0gNMTAUMVLIATUIY U 774/?] IFC XML
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3 Module #1493
3.5.1. Project Setting: Information input, sizing, profile creation interface
3.5.2. Model Creation
3.5.3 Export File
[ = o 9 Aaxy A A 9 [ ,Q’
TagTunaaz Module 92 Nn3zUIUMTIINY Yoyauaz I msineIdoenail
3.5.1 Module Project Setting (n55034mM3N111411s51n5% SketchUp)
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d o [ ¥
1415z Temidmsumsdsznasiaiosdu
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=< = 9 < Aa Y o 9
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2. WelasunuudRed@nuteneazoeansuilulumsadnluea wu Bmsadi
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o 4 1 o { g
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Structure
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PEB Size Type A X PEB Size Type B X
Column Base Width Column Base with@ll |
Column Top Width Column Top Width
Column Height Column Height
Rafter Span Rafter Span
Rafter Buttom Lengths®500 | Rafter End Plate  |700
Rafter End Plate Rafter Height
Rafter Height Rafter2 End Plate 700
Thickness Ridge Span
Flange Width 200 Ridge Length
Total Height Thickness
Rafter? End Plate 700 Flange Width 200
Rafter2 Span Total Helght
Total Span Total Span

mwii 29 daeanmiinemsnsenmved 1Usunsuasyluaouusn
& 9 y ' v4 2 & o 9 '
nnmyeonuuuesdn lumwamuy nunmsldreFuauiluiidelunmsnsena
S o q ¥a v.q. A 4 0. Vi1 A ' Y = oy Yx A
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Flange Thickness
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3.5.2 Module Creation (n5203umM3NI1u111)5uns3 SketchUp)
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def createcolumn Fcolumnbasewidth,columntopwidth,columnheight,thickness,flangewidthﬂ

#Create blank component

new_comp_def = Sketchup.active_model.definitions.add("C S ] . d. q 5

: 3 J

#set up drawing points ﬂ']T’Iil'lLﬂu'luﬂﬁﬁiN Column
( points = []

points[0] = [0,0,0]

points[l] = [columnbasewidth,0,0]

msaregaiteds i ilsunsuath Face
points[2] = [columntopwidth,0,columnheight] a
\points[,] = [0,0,columnheight]

#Create face of component
(newface = new_comp_def.entities.add_face (points);

#check facing of Y axis ﬂ']iﬁ%"]ﬂﬂ’)‘]l]

newface.reverse! if newface.normal.y<0; +— y

#Pushpull £
\_newface.pushpull (thickness) ; HINVOIFUNU

#check pushpull

#i#d

# set transformation to half of web thick

tPoint = Geom::Point3d.new((,-(thickness/2),0)

trans = Geom::Transformation.new(tPoint)

Sketchup.active model.active entities.add instance(new_comp_def,trans);

# add IFC class

new comp def.add classification("IF
returndata = (flange "f1",points[!],poin
px = points[0].x

pz = points[3].z

pstart = Geom::Point3d.new(px,0,0)
pend = Geom::Point3d.new(px,(,pz)
(flange "f2",pstart,pend,thickness,flangewidth,l)

37, fcCe
ts[2] ,thi

umn")
ckness, flangewidth, 0)

M3a319 Flange

WA 35 20819 Code TUNITAS 1A Column TUAIUVOY Web 11ag Flange



def createrafter (columnheight,columntcpwidth,rafterspan,rafterheight,thickness,totalheight, rafterendplate,rafter2endplate,
totalspan, flangewidth)
new_comp_def = Sketchup.active model.definitions.add("

=)

¥ setup drawi
ptl = (totalheight=(cclumnheight+rafterheight))
pt2 = (columnheight+rafterheight)

pt3 = (flangewidth/Z2)

ptz = (ptl*rafterspan)/totalspan

points = 01 mimmuam luinasyan

g points

points[0] = [0,0,columnheight] Y 9 9
doams I llsunsuaiia face
points[i] = [columntopwidth,(,columnheight]

' =]
points[4] = [0,0, (columnheight+rafterheight)] U Web Gl,uﬁ']u“ll’f]fl Rafter 4R
# find p 3
pitch = totalheight - rafterheight - columnheight — ﬁqlﬂuﬁaqﬁﬂ‘]iﬁ‘]ujuiudju

pt3z = ((pitch * rafterspan) / totalspan) + rafterheight + coflumnheight|

pt3z.to_mm

o = £ 2/
icints[ | = lratterspan, ,pisz] szaUANDeY idoanand

4 £ 2 [ v
! get from points ) AUANTUFIVOY Web Glmmax
nVector = points[i].vector_ to(points[3]) L'}

2

T

Ge
vectorModel = m: :Vector3d. new (nVector)
angle = vectorBase.angle_between vectorMcdel

dx = (Math.sin(angle) * rafterendplate)
dz = (Math.cos(angle) * rafterendplate)

pt2x = points[3].x + dx
pt2z = points[3].z = dz
peints[2] = [pt2x,0,pt2z]

returndata = (flange "I3",peints[.],points[2],thickness,flangewidth,()
px = points[0].x
pz = points[4].z

pstart = Geom::Point3d.new(px,0,0)
pend = Geom: :Point3d.new(px,(,pz) ﬂ"jﬁ%"]q Flangc

returndata = (flange "f4",pstart,pend,thickness,flangewidth,!l)

pstart = points([4]
pend = points[Z]
returndata = (flange "f5",pstart,pend,thickness,flangewidth,l)

2T 36 A39819 Code Tum5a519 Rafter Tua@ 03 Web uag Flange
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f30613M159519F U1 Rafter 910 Code NviuaIuLY (310NN 36)
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Code V93 Module #¥a313lnssadamdngluvy B
a & 9 1o Ay 9 2 o 9 9 <3
Imswissudoyanazadgidesnsaaieaasnumsaiiglassairanan lugduuy
oA 2 2 A4 2y £ o A & ¥
A uavzimairunuinduiinaiuniudn Fdiaaimsvuseumazgluuulumsaig
ay A [ % 9 A 1 Y o I 1 A
yunumieununulaseainlugduun A Ae usmsademaesniludesdiu As n3

gy 2 A< Ao y & 2 o &
A59BUAUNIL Web 1ay Flange Taeiini0814 Code U99N1TAINIIFUNANNAIU

ige 1rd:te:.«ps.n,:m’;eépan,ruigeLenth.thitkne'&s,'o:dlknght.::;J:m.lcjgﬂt\,:\r:rhelght.r:ttf(sma:e,tc:xsgm, . v \
o A 1
new_conp def = Skelchup.active model.definitions.add( 0 ﬂ'liﬂ“’iuﬂﬂ'l'ﬂmaﬂﬂ'liclllll@
ctup drawing points A1 gm - =
a%ﬂlﬂﬂvlﬂllﬂﬁﬁ\iﬂw1ﬂ‘1]ﬂﬂ
points = []

) P ) g o Y a
points(0] = $firsipoint mmfuaﬂuﬂ‘amuﬂa AN
peints(l] = $secondpoint ¢ v 2 A
P — lumsasavuau Rafier e
points[2] = Geom::Point3d.new(({points[i].x + ridgespan),l, (points[i].z + zshift)) o 2y )

NTHUAYAITUAY Llﬁzllﬂllﬂ"li
peints[2] = Geom::Polnt3d.new((points(2].x + ridgespan),’, points[i].z)
5 = (gois 10~ st/ Annuluaiuvesszezias
Lewe = (cidges 2 )-(aife) ) o o -
vmm[ ] = Geom::Point3d.new({(points[’].x + lewerRidge),’, points[0].z) / ‘i%ﬂ‘llﬂ’]nlﬂ"lﬂ!.ﬂﬂ»mm@ﬂ

meﬁmau /

[ £4 U
2l 39 990679 Code Tumsas nFuIUIIveY Insvas 9 uyy B




# create balnk componen

new_comp_def = Sketchup.active_model.definitions.add("ridge")
# create face of component

newface = new_comp_def.entities.add_face(points)
newface.reverse! if newface.normal.y<0;

# pushpull
newface.pushpull (thickness)

¥ set transformation to half of web thick

tPoint = Geom::Point3d.new((,-(thickness/2),0)
trans = Geom::Transformation.new(tPoint)

Sketchup.active model.active entities.add instance(new_comp def, trans)

¥ add IFC class
def.add classification(" o te")

returndata = (flange "f&8",points[l],points[2],thickness,flangewidth,!)
pstart = points[2]

52

pend = points[3]

Y
returndata = (flange "f9",pstart,pend,thickness,flangewidth,l) ﬂ’]jﬁ’j’]\j F]angc

pstart = points[0]

pend = points[4]

returndata = (flange "fl0",pstart,pend,thickness,flangewidth, ()

] Y U
2N 40 99619 Code M35 18 Flange ¥09%191199v03 Insead 19g1uuy B

@20819M5a 31954 Ridge 11309 910 Code Nriuad vy (30 Indi 39)

$secondpoint

Point 2

M13a9A1 $firstpoint V1NN

/ 11A1u94 Point 3 Fluldiu

] Ed
vasuaulumsadsruau

r Y '
DN 417IMBF VM5 NFUNIY Ridge H3893 91AMITANAT $firstpoint, Ssecondpoint
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3.5.3. Module Export File (nizmumsﬁﬁﬂuiﬂmnm SketchUp)

11 Module Export File iflumsannisnnuauysaivestdoyaiiofimsdadedis IFC
XML File 14910 11501053 Tekla Structure 182 SketchUp el msiauveiiaes
Tusunsu amnsodededeyaiiaiaiu llhaudeudn Tusunsu Idiui Tag hidoudona
TunsadraTumalmi fdunoulunsAnydail

1. Angaiuuved IFC XML File fid400n91n 1151033 Tekla Structure tagindy
vl uTalsunsy Tekla Structure o idoyalanlAou il nn@unio

2. finwgiliunued IFC File fidaoonatn Tsunsy SketchUp titodad Talvhanu
T1J5un 35U Tekla Structure

3. WisuiivudeyaiideeoninTsunsy SketchUp 1o Tekla Structure

4. viindoyaii T sunsu Tekla Structure §04015 1w Tnssad1adoya IFC XML File 910

MsaatoyanTsunsu SkeichUp

A0 11505

SketchUp

A ldaa 1y lu'lva re xML duunu

&3 nT1)suns1 Tekla Structure

I~ = 4 0
3 IFC XML 9nasanazii il

WaluTasunsy Tekla Structure

nszvumsianduiunouvosnsa$rdlWd IFc XmL duwit
Iqanlusuns Tekla Structure
Tumsaiad 1re XML Algnnmsadian Iddunnnn Tasunsy Tekla
Structure 1 921958 My arfradaulslu I dd i 14010 Tal5unsa Tekla Structure Taed)
wanms A Alsianiveg ldmeeiluaevosiuan lumsdeu Coding 910 11511051

A Y Y 2 Ay ] 2 2
SketchUp LW@GLWﬁ"IiJ"Iiﬂil”]_lfjlﬂ"l‘ﬂ@\ﬁfuﬂ"lu‘ﬂ@@Qﬂ]illﬂﬁzﬂ?ﬂﬂﬂ"llu
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1. a$uTuealusdunusezvnadernuny TuaafiaieluTdsunsy SketchUp il
o = 9 = 4 v & 1 a ¥ v & 9 1
whwiiispdeyai lwa IFC XML sauny 1l Inssasumsvamnudoyasdiels
A = ¥ v & 9 ' Y 2 A ' ¥ o
2. iWena e Insedd umstamnudoyan1a a1 e sunsunua1 laamsaaals
Tu 1FC XML dunuun 1dvnTa)sunsy Tekla Structure A3

<IfcCartesianPoint id="i92">
<Coordinates>
<IfcLengthMeasure>$$F9 00</IfcLengthMeasure> .
<IfcLengthMeasure>$$F9_01</IfcLengthMeasure> Base Coordinate
<IfcLengthMeasure>$$F9_02</IfcLengthMeasure>
Coordinates
</IfcCartesianPoint>
<IfcDirection id="i93">
<DirectionRatios>
<ex:double-wrapper>$$F9 03</ex:double-wrapper> | I)irecthan_\/ector
<ex:double-wrapper>$§F9_04</ex:double-wrapper>
<ex:double-wrapper>$8F9 05</ex:double-wrapper
</DirectionRatios>

~ o [ 03’ o A e ~ Y
M 42 Areenmsaes wsmeununa Ty IFC XML W'Zﬂﬂﬁﬂl/i!!ﬂill Tekla Structure

% = VoA £ o A = Y I
3. MINUUAsENAIR oM s e unen lu ldsunswy SketchUp ®#33&ADIVUR

9 ) v A g 2 Aa o T v ! o
ﬂlﬂyaﬂlﬁQﬂﬁ’f)\i!ﬂ/‘l’E)ﬂﬁﬁiN“Iﬂ!\i"IL!‘I/I‘JJGULHQL!ﬁz@ﬂlmuﬂ‘ﬂgﬂﬂﬂﬂ “lumummwmmsmmnw

9
A A

o 1 Yo &g A P Ay ] P £

mauludiuiiae 1ddidalv Tl supsuasuwTouasan laumslslumsad e Tuaaruau
~ o w A 9 v 9 A Y g (Y] =y Yy 9

uazisesdiauadesmsdieenadeyan latmaasaiaandswsen a2 lu Template IFC

XML 18910 11/511n51 Tekla Structure

returndata = (flange "f9",pstart,pend,thickness,flangewidth,l)
$£f9.push (f9start.x/ ) * $00
$£9.push (f9start.y/ )* $#01
$£9.push (f9start.z/ ) * $02

$£9.push (($f£5vector.x)*-1) #03
$£9.push ($£f5vector.y) #04
$£9.push ($£f5vector.z) #05
$£9.push distl #03

$£f9.push distl#04

$£f9.push distl

$£9.push distl#05
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https://www.steelconstruction.info/Framing_schematics.

IFC File Format 191d4ti0 26 Ju1aw 2563 1910418910 https://www.e-zigurat.com/blog/en/ifc-
and-bim-interoperability/

North American Steel Construction. (2000). Rules of Thumb for Steel Design. Modern Steel
Construction, 1.
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forum.ssi-steel.com/.
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PRODUCT SPECIFIGATIONS

(Structural Steel and Steel Sheet Pile) SPECIFICATIONS

Classifications Mechanical Properties

17

gs400”| 288 275 A00-610 19 15 19 - -

S5540 400 390 540 min. 16 13 17 - -

mmm Sh400 245 235 400-510 23 18 22 0 27
swago’| 325 315 490610 22| 17 |2 o 27

SMS20 365 355 520-640 13 15 18 a 27

SMETDY| 480 450 ST0-720 13 19 26 -5 47

TS 18e0-2838 | SYZ85 285 480 min. 17 - -
(1908) 3Y380 a0 540 min. 15 - -

& - -y "
Iﬁinsae nonisct us i advance lor s Rems)
e dhred EB490 M5 BSBA0

{Bana wet on malensl grades 55400, S50 and S50

Emal © sys@ayasias com

USEN InanaELau o Faon
el | nifuBuTre oouEe ngamw 10600
nsiwr 0-2586-7777 W 025882487

www,syssinnl cam
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PRODUCT SPECIFICATIONS

(Structural Steel and Steel Sheet Pilg) SPECIFICATIONS

Type of Classifications Chemical Compositions (ladle analysis), %
Product

P 8 Cu Ni Cr Mo

han) (less than) {less than) |

S5400 | - - - Q0500050 | p40 | 0.30 030 | 008 | 005 |0.0008

55490 - - - 0050 |00s0 | 0.40 | 0.30 0.30 0.08 0.05 |0.0008
35540 (030 - 1.60 max. | 0040|0040 | 040 | 0.30 0.30 0.08 0.05 |0.0008

CU I TS 1227-0858
Steel (2016) SM400 | 0.20 |0.35 | 0.60-1.40 (0035 0035| 040 | 0.30 0.30 0.08 0.05 |0.0008

SMA90 | 0.18 |0.55 | 1.60 max. [0035|0035) 0.40 | 0.30 030 | 008 | 005 |0.0008
SM520 | 0.20 |0.55 | 1.60 max. [0035|0035] 040 | 0.30 030 | 008 | 0.05 |0.0008
SM570 | 0.18 | 0.55 | 1.60 max. [0035 |0035] 040 | 0.30 030 | 008 | 005 |0.0008

Type of Classifications
Product

Steal TS 1900-2530 | SY295 0040 0040 0.25

Sheet Plle (1866) 5Y390 0040 0040 0.25

usEn manaatuaiilo: 3o

el 1 nduBiuuning (voun+ED nganwy 10800
TnsAwr 0-2586-7777 waH 0-2584-2587
Ermall - syaqgeysstesl.com

www.syssfaal.com
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Yield Strength | Tensile Strength
Type of Steel Standard Grade
Min. (MPa) Min. (MPa)
$S400 236 400-510
Structural Steel TIS 1227
SM&20 366 520-640
TIS 1479 $S5400 236 400-5610
E— TIS 1499 SM&620B 366 6520-640
a
ASTMAbB72 | AG7261.60 346 450
BS EN S366JR 346 A70-630
Class 4.6
240 400
(A307)
Class 8.8
ASTM F668M 660 830
Bolt (A325)
Class10.9
240 1040
(A490)
JiISnsé F10T/S10T 900 1000-1200
E60xx 330 414
Woelding Elecirode AWS AbG.1
E70xx 400 482

*High Strength Grade
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