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Abstract

Implementation of Automated Design Module

for Smart Green Structural System based on S-BIM

Kim, Jin Hyang
Advisor : Prof. Choi, Jae hyouk,
Department of Architectural Engineering,

Graduate School of Chosun University

A conventional 2D-based design approach has a |imitation specially in a large
scale construction projects, during formal and informal design changes. To come
up with this limitations, a 3D-BIM based modeling has been implemented. In BIM
modeling the limitations such as design and contractibility review, automatic
guantity calculation, structural health monitoring in architectural engineering
construction and facility management including large scale construction has
solved. Thus, BIM (building information modelling) has become an integral part
of construction projects. BIM-based software is a commercially available in
varies type. In a large scale projects, BIM software updates all features that
are modified in the design. However, the library of this technology do not
provide a special structure. But it has an option to add new features developed
by a group of professionals. In this paper, a special shape automated design

module of smart green structure was developed using BIM modeling techniques. In

- Vil -
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this structure, a new library is developed (by adding special structures) using
.NET environment and optimized in C# using Tekla OpenAlP. In addition, the
guantities of the developed smart green structure was calculated automatically.

The automatically calculated quantities was compared with the quantities of

existing structure.

- VI -
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=, OpenAPlE 5==LE 26t0 AMIEE = U= M
CIEHMHOIAS] HES Soll AASKe Z0HE =
GIOIE MOJt JtsotLt.
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2.3.1 .NET FRAMEWORK

NET FRAMEWORK = Hit=H H3lot= HWESZ D iYW eZ2 ESS= AU fSot
Jl 215t0 OIOIAZATEADN JHEst T2 ey &AHOICH. 01AHS CHYst ZHEHE
Z PHDH A0 MSILOlets S2H 0
StCH. .NET FRAMEWORKS] E&2 = 0
Ch= 240ICH."® 02 2.152 .NET FRAMEWORKS! R ZXSOICH Z 272 AL & Systenm
Collections® using &0 2R5t0 T2 )2 HLsHAS HSGIO{0F SHCH. SehA
(Class)= ZZ=(Field), ZZ2IHEl(Property), Bl2&S=(Method)S2l CIOIE HAXZ
M MA0| JbsotCh. Collection® string, intS2 HAEAMEgoZ HHEo XS D
Of WATEOICH JMegeE ZzJefalel [Y0l 248 EH CSC(C Sharp Compiler)E
2L (compile) oHOF SHCH. Z20IASl OIOIH EILE=Z HOIEHSS &%,
%, 22X, BNZES R=Eol0 XMeIstth. NET2 E;E NAIF 2H XEHO0|
T 2% 2ds MA K& AOICH. Ol st T i &2 OpenAPl

ZXot0d 22 0Bt JISOl H2501 MOfaH %maru.[ﬁ-‘“

=
=2
HE( SYX

C*  VB.NET Mapaged  g#
Common Language Specification

Web Service User Interface

Data and XML

13N’ OIPNIS [ONSIA

Base Class Library

Common Language Runtime

08 2.15 NET TR P2&
2.3.2 TEKLA OpenAP|

NET APIE & Tekla OpenAPl= Tekla Structures T2 WA 2l HEA

o2 ASXEZ 5t1, third party applications2 o CIEHOIAZ FM=stCt, !
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Tekla.Structures.dl I3t Tekla.Structures.Model.dll2 &XIts MEZ Tekla
Structures 22 DBE A AlZ = JUA2H, LEMEE MLE I AEEH=E 2L
(Class)2t OIAE(Method)E2 4 =0 QUCH.  Tekla.Structures.Model .dl &
Tekla. Structures.Mode!l UWIAHOIASR Tekla.Structures.Model .Ul WIZAHOIAZ

Z & Ch.  Tekla.Structures.Model UIZAHOIA= Beam(Beam, Column, Panel),
ContourPlate, BoltArray, Load, Components 2= MAHE [ ModelOlctes HNEE
202 = U= 2HAE ZEotd A0, Tekla.Structures.Model .Ul Wl AH IO
A= Tekla StructuresS 22 DBZRH UMEEE SHAHL 22 BHESS HE
FIH ALEE= 2eAE Z&otd AL Tekla OpenAPl= Model, Drawing, Scripting
9| DLL(Dynamic Linked Library)2 &% 0 QUCt. DLLE .NET Assemblyctl& of
i, H2tE JIs 2 2HAE P26t WIS AHOIAS HSe2l 2ol ZeHA(Class)
Qt HIAZ(Method)Z2 A A, ek ChAl B B2 BY &2 F4E
Ch. Tekla OpenAPIOIA RAEE HAS2lE TS 2Lt 0%

i

uon

on

[wm]

[> no
rr

e —
F~ T1IEE = Tekla.Technology.Scripting.dil
3 e — *Rscerd ond Bum U actions
-B T (‘—4 *Model and Dranwing API suppert
E X \\\\\ ) 6 qom | T “:lu ok
: \‘% Tekla.Structures.dl SR ROS SN NS

T

-‘f-‘ Tekla Structures Drawinas dil
Tekla.Structures.Model d{l *Connection to drawing database
*Connection to model database [bg . *Drawing object manipulation
*Parts, bolts, rebars, loads. grids. e = : l | .:if' *Picking/selection rom drawings
o M\\A Tekla Structures Plugins il | L

*Creaie new niefigeni objecis [
*Used in model and drawings
*Ingut management, LI, dependency
] *Connections, ViewDimensioning.. =

8 2.17 Tekla OpenAPl|

OH

s At

Tekla OpenAP12 RE i A= HHE &S £ Us

Juss s 2.

01
00
=2
B
ﬂJIﬂI

JHXIH

Collection @ chosurt' -



e Select() : QIHHOIA L= 2 DBZRH HME HESHT
e Insert() : MIE2Z8 Yo OIAHA(ZHA 2H)E MASHT
e Modify() : CIHHIOIA = 2 DBUIAM 2HHE =ASHT

« Delete() : CIEHHIOIA F= DY BIEH UHZE AMEHT

2. Tekla.Structures.dl |

Tekla.Structures.dl 12 Tekla Structurese 2 EZANM AEZ= S 2
A(common class)2t HIAS(method)2 PAEEON U200, Tekla Structureset
Tekla.Structures.Geometry3D UIKAHOIAZ FRESICH. Point, Vector 2 J|otsHA
HIOIEHE XMelE &= U= SdlA(class)E E&otD UM, Hel L WXE Ao, H

Hol Ol S &2 Geometry LibraryES ZE&ol] UCH.

iy

§9

3. Tekla.Structures.Model .dl |

Tekla.Structures.Model.dl |2 Tekla Structures2l ZZ DBUHIA A HE2E HZSH
HLUF Z&E M AIEd= 2adiA(class) 2t HIAS(method) 2 FAZN UCH. 2E=
MAME [ AlIE2C=s M =2 22 (class)= Beam, ContourPlate, BoltArray, Load,

Component S22 J|=8&tC. &t

rE

, copy, move, combine and split S JI& 22X 2

dE EEetl UM, Rdo HHYES ZHGHI| AT HAZ=(method)OlCH.
Tekla.Structures.Model UIYAMHOIA O&=2l= ClashCecker, Collaboration,
History, Operations and UIE Z&6tJ| {8t ol9l WAAHOIAE EEot ULEH.

4. Tekla.Structures.Datatype.dl |

Tekla.Structures.Datatype.dl |2 Tekla Structures 2 JIEF Tekla Structures &
=cl MOl GIOIEE MEE M AFEX= unit typeOll, O RS USH 2.
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MI3Z OpenAPIE S&t AOIEdel PERAIAE AAHXSF

EE Y

ol

3.1 Tekla OpenAP| £ FEAH XSS @ e &d

r

3.1.1 Tekla OpenAP12| ScHA 2t 24Xl

SciA(class)= HMS P2=(structure)2t &<l (behavior)E Folote LHOZ CH
T2 JI2 SHR0ICH. =, dtUe Cf Z2 82 Gtk 01ae] e A (cl

AHEC. =, A (class)= HMXE A0S E4 =0 otLI0IH OlHS =2
o SAAM(flexibility), Ol&lAd(portability) & MAI=2A(reusability)S

L2 YEgS ote HHl HAdS RAdMM= HYE
ol= 2eHAE Hoolor stlt. HMoE SNWAZ2H HAME Holote gy 2HA
Ol82 M1 100l digdcte HMSS Ligote ZA0ICH 0 M2 MHE2 new A&
Xtet &M A4 Xt (constructor) S J|&tCt. o
8 3.1(a)0llA et 20l Tekla OpenAPI2l REMA 2 DBE &6t 2cHA(class)
£ Ho5t, 3.1(b)2l External Application T2 HIAN 2045t AFZXOF 26ts
DY CIHLS JHLEtct, 61040

Structure of the Model API External Application Start To Finish
Modsl Grouped Objects -
Mol Info, GetObjects, E: Phases, Hierarchic 1. Greate Wmdows Forms VIS}BIS‘WIWW
Project Info, Workplane, Objects, Tasks. Application 87 %)
ePheves, CommiShancm 34 % Operath 2. Reference Tekla API *.dll's. = = '”f
R e @; .. | Run Macros, Move/Copy, Spit, Combine 3. Add button to form and .
& - = g e CNC, MIS, Web Madel, Report, Check
xf-:lrﬂ, :: ' i:—'\: \IA 3 ey s = create event.
e} 4. Add Tekla Namespaces.
Assemblies, Parts. Bofts, Rebar. Ul (User Interface) amesp
Welds. Grids, Reference Modsls and ' Picker, Highlighter, GetSelected 5. Code creating a Beam in
Objects, Surfacing, Cuts, Loads =5 \iiews, Clipping Planes, Object the Model
C ctions, Details, S ' = Rep, Graphics Drawer jtext, lines) ;
i Plugins eams, | | ol 6. Build executable.
/, Geometry = History & Events 7. Create Toolbar icon and
= - Solid launchis
Planes, Intersections, Points, ) Clash Checki INg macro.
| Coordinate Systems, Matix | Part Faces, Edges &3 ecking
— . . —
(a) Model APl X% (b) External Application Z2ZAKIA
2

3.1 Tekla OpenAPIE 0|18t XAl MM REXE
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3.1.2 HEAHOQ C# =12 XA

Visual C#2 System componentOll M MZ6HA 2= &l ComponentE AFSXAHOF &3l
= SHIZ JHZE %= QUCH. M XNEH Tz 0 ANHE AMSoiEz 2 24
SEH0 AMARSD NN Mol Sitt. 2 RAgE=Z HHECcZ 288 S+71XE™

ol C|

CIHIZ S Visual C# 22 Z2)ciotd S48t 8

Main() BIAEDJF ZHoHOF S0, 22 ZZ2 WA Main()

Al ( 2 Ad0l M2 AIE
= 2200 O 3.20M2 20| C# d0E e S8 Z208 = winform app
lication®2 P&l TR SE T )&l 20| Ji® AFS X CTEHHI0IA(GUI: Gr
aphical User Interface)E SoHA LE=BS +8UGIH OIHE HelLAas Soi AdL
= Qs E g8 Z2Imoin.BY

2 A9 SIS AO CHE2 08 3.29 Cf Z20d Ad Qs 2H=Z2 ¢
HE=z s XHGHUCH

Compile Step

< C# Source File >

‘ C# Compiler ‘

Assembly File (exe/dll)
.NET IL+Metadata

Execution Step

.

.

.

Common Language Runtime

< > 4
( Native Code >

‘ Operating System ‘

8 3.2 CH T2 A 2
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C# Z=21

=
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=

7 ctOIEH2IE N
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0l
“

w0

D20 CHotod Mler 8101 JHE0l Jtsot

ol
=

-t 2tolEei2le CHl

180

Ct.

| lo|=RyE] » 3=

[xi0
[y [ T

e

» M7 Elo|=EE

> LC # Programming ]

.NET Framework

[

— =*.exe file
- = dll file

OpenAPI

- EE Ot Xt 2
— Flexible®t 2-37

— MIZIAIAE (TYPES)

=0
[

]

He

T2 o

18 3.3 C#

N &

=
=2

3.2 HIUXl E=&X €AHXNSs 2

2l &9

=
a0
Kl

r

Ot

B0
ol
K

L5

.I

3.2.1.1

70
)

oJ

=]
0

0

ol
Ot
K

0

Y

RE2 71X

- o XIJF Xt

=
=
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80

ol

H Ol DAE2ZM, Ol

0

SOF &0 S0 2

N=
=

A0l €]

=3

XH
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=
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a8 3.4(b)oll LIEFLHRAULCE.

M, WS OHEXH, HH
LIS OFETH ALOIOIA OFEE0| ZMSHAH =L,
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| asraen ) |
A% TE 2 NERY € Sa0s | ot T8 =X (1) |
(H.T.8) ® |[ o smaoe @ ]
s DrE = omzes
H.T.8) | W= orE N (2) |
TR
B2l || SEEMHIE (1) |
)=

SRS 7 | mg=eamHIs() |

= = EEEI= A A= (Projection) (4)

=
obF T8 T (Projection) ‘ I
(a) RERAS 25 (b) #ERA EFHMA

13 3.4 HOHE OIEYHO PHRL

ADEDR FEAAH

e iy M v
‘ 1  (YgadolAd &)

HEHY o

— um Fdes By |

— APPLICATION —

HEo| pHE Bl 2 (class) FRICTION DAMPER

ST J|ZETE HES HY @ Yes r
=0l HEHE

— Tekla Structures —

v

ool 74 ERMA

oA HEHE
W= e

13 3.5 dHE ItE38Ie Y Z=zMA

Beam class, ContourPlate class & BoltArray classE &8 LBREEZE MG
TUHE 2929 AXNFBE -

X
el g o o
ME OHED| 918t BAXNOR MNEE DIEHHO QEMES MH5I| 98 59

—
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S Stlt. HIHO BHE = 2t 29 s4(Z20Y, MES)Y Jls(=F, A
E) & JHXZ2 270t HMO{istlt.
3.2.1.2 84S OIEHIH2 Visval C# &= OOIH
HIH AELHEY JHLol A O 3.6 &0 29 228 XEAH(X.Y.Z)E &M
SENSE Main Part(H-Beam)2 22 X EA(X.Y.Z)2 Y @BHEQ &5 HAGIUCL
S HOIA BMMIF XD Us 9902 FNEHE HFESO2M, HIHO HE &7
0l 0|8t O|&O0| ULCt.

WorkPlaneHandler class

WorkPlaneHandier WP = _model.GetWorkPlaneHandler( );

TransformationPlane OriginPlane = _WP.BetCurrentTransformationPlane( )

Ficker pick = new TSMUI.Picker();

Beam MainPart = pick.PickObject{TSHUI.Picker .PickObiectEnum.PICK_ONE_PART, "Select Main Part.") as Beam:
ContourPlate SecondaryPart = pick.PickObject(TSMUI.Picker.PickObjectEnum,PICK_.ONE_-PART, “Select Secondar

TSM.Ul .HodelObjectSelector mos = new TSM.U|l . ModelObjectSelector( )

¢/Collection @ chosuri® -



<¥F TS 2>

Beam class
TSM.Beam B1 = new TSM.Bean( )

double Bl_Length = 400, Bi_Heignt = 165, BI_Width = 200, Bi_WebThickness = 20, B1_FlangeThickness = 20:

B1.GetReportProperty( "LENGTH", ref Bl_Length);

Bl .GetReportProperty( "HEIGHT", ref B1_Heiant);
Bl.GetReportProperty( “WIDTH", ref B1_Width):

Bl.GetReportProperty( "PROFILE.WEB_THICKNESS", ref B1_WebThickness):
B1.GetReportProperty( "PROFILE.FLANGE_THICKNESS", ref BI_FlangeThickness):

Coordinatesysten BiCoordi = B1.GetCoordinateSystem( );

B1.Name = "DAMPER".
Bi.Profile.ProfileString = "T165-20-20-200";
Bl .Material . MaterialString = "S84007;
Bl.Class = "3";

g -
Bl.Finish = "BICUM)";
Bl.3tartPoint = new T3D.Point(1435, =200, O
B1.EndPoint = new T3D.Point{1435 + 400, -200, O
B1.Position.Depth = Fosition.DepthEnum.MIDOLE:
B1.Position.DepthOffset = -0,00;
Bl.Position.Plane = Position.PlaneEnun, RIGHT:
Bl.Position.Planedffset = 0.00;
Bl.Position.Rotation = Position.RotationEnum.FRONT;

B1.Position.RotationOffset = -0,00000;
"
if (1B1.Insert()) B1¥%%

Console, WriteLine( "B1 Insert failed!");

18 3.7 &2 7€ 2 HU0lH

<02 T8 27>
Beam class b= TS =

TSM.Beam B2 = new TSM. Bean{new Point(1435, -200 - Bl_Heiant - 3, 0), new Point(1435 + 400, -200 - B1_Hi
B2 Mame = “DAMPER™:

B2 . Profile.ProfileString = "T112-20-20-200";
B2 Material.MaterialString = "S24007:
B2.Class = "37;

B2.Finish = “B2{LM)"; ‘

B2.Position.Depth = FPosition.DepthEnum, M1DDLE:
B2.Position.DepthOffset = -0.00;

B2.Position.Plane = Position.PlaneEnum,LEFT:
B2.Position.Planedffset = 0.00;
B2.Position.Rotation = Fosition.RotationEnum, FRONT;
B2.Position.RotationOffset = 180:

if (!B2.Insert())
Console.WriteLine( "B2 Insert failed!")

18 3.8 ofF T€ 2 L=HUl0IH

8 3.72 dHO AR T 22 LHA0lE0ld, 183.82 ofF T8 el &
SAHIOIEHE LIEIH Z240ICH. sS4 JIs2 F08 Beam ScHA HAZWH M, new HA
XtO| Beam()2 M A XtH(constructor)et) ol= S8 HAZSO0ICH. Beam 2cHAS AN
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ZOAM ZoE Bl L B2= HME SS6tH, AX(Instance)2t & JI=5HCEH. new At
e MATE S=oflA B1lt B2 HIE MASt= O =Rst Sg= Sthh. AAEXOt
Hgel Hod= Ploff 2HHOHAH Hols X B1d B20iMA=E Tal 2 MOl CHe &4 =
oY, HE 2 /X2 42 Lgsttt. 0l 2 2= OIOIE Dt Tekla Structures
T2 330 HEHEE IHXlesE Ellzg 88320z MHAIIID] 2ol Insert() H
doz 2AZsHCh
ContourPlate class - -
<PR TS N>
TSM.ContourPlate slotted-P1 = new TEM.ContourPlatel):
TSH.ContourPoint pointd = new TSM.ContourPoint{new Point{1435 +« 100 - 45, -200 - 100-11, Q), new TSM.Chanfe
TSM.ContourPoint point10 = new TSM.ContourPoint(new Point(1435 + 145, =200 - 100 = 11, 0), new TSM.Chamfer(
T8M.ContourPoint point1!l = new TEM.ContourFoint{new Point{ 14356 + 145, =200 - 100 + 11, 0), new TEM.Chamfer(
TSH.ContourPoint point12 = new TSM.ContourPoint{new Foint{1435 + 100 - 45, -200 - 100 + 11, 0), new TSH.Cha
slotted_P1.AddContourPoint(point3);
slotted_P1. AddContourPoint{point10);
slotted_P1.AddContourPoint(point11);
slotted_P1. AddContourPoint{point12);
slotted.P1.Profile.ProfileString = "PL207;
slotted_P1.Class = TSM.BooleanPart . BooleanOperativeClassMane;
if (!slotted_P1.Insert())
Console.WriteLinel "slotted_P1 inser failed");
TSM.BooleanPart boolpart! = new TSM,BooleanPart():
boolpart!.Father = B1:
boolpart!.SetOperativePart(slotted_P1);
if (!poolpartl.Insert())
Console.WriteLinel "Boolpart! insert failed!")
Yector Yectorl = new Yector{200, 0, 0); Bl =2 4%
Yector Yector2 = new Yector(0, 0, O)
if (slotted_P1.Delete())
{
BooleanPart boolpart2 = Operation.CopyObject{boolpart!, VYectorl) as BooleanPart)
if (boolpart2 != null)
Console.WriteLine{ "Boolpart3 insert failed!" )
¥
8 3.9 &2 T 2 =58 Lg0old
8 3.9= 42 T 2o =X0 s YU 0IHE Jl=8t WEOIC
ContourPlate 2HAE HAHGIH slotted_ P10Ict=E HHME XAGHLD 442 282 &
S5t =2 /AXE XNESHAUCEH. HEE 2O ot MY 2A=HE AR T8 2M
O il B1E2 YAIGHLD, HADI 22 HAHDEE JIEICZ £F2 Delete()E &5
ot =t&BtCt.
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0
Beam 2cHAZS HAGID new HALKIE E06H Beam() MA
2ICH. A XD &8 Jigst)] g1 2J] #Heldol= 3
2 0IEME MdsetCh. Od8 3.112 HH SdI0IE
o

2 Bz A= —ﬁ—éiuk(Name, Profile, Material S)

L
o
I
ol
3%
|0
2
J2
é
@D
(Ga]

Beam class <HIS SIS (OFEH)>

TSM.Beam B3 = new T3M.Bean{ )
double B3_Length = 400, B3_Heignt = 90, B3_Width = 5

B3.GetReportProperty( "LENGTH", ref B3_Length):
B3.GetReportProperty( "HEIGHT", ref B3_Heiant):
B3.GetRepartProperty( "WIDTH", ref B3_Width):

CoordinateSysten B3Coordi = B3.GetCoordinateSystem{ ).

B3.StartPaint = new T3D.Point{1435, -B1_FlangeThickness - 235, -Bl_WebThickness / 2 - B3_Width / 2);
B3.EndPoint = mew T30.Point(1435 + 400, -B1_FlangeThickness - 235, -BI_WebThickness / 2 - B3_Width / 2.

B3.Name = "DAMPER";

B3.Profile.ProfileString = "PL5+907:
B3.Material.MaterialString = "E54007:

B3.Class = "17:

B2.Finish = "DP_friction{CP1)";
B3.Position.Depth = Position,DepthEnum.MIDDLE:
B3.Position.DepthOffset = -0,00
B3.Position.Plane = Fosition,PlaneEnum.RIGHT
B3.Position.Plane0ffset = 0.00;
B3.Position.Rotation = Position.RotationEnum, FRONT:
B3.Position.RotationOffset = -0.00000;

TSM.EBeam B4 = new TSM.Beam
(new Foint{1435, -B1_FlangeThickness - 235, Bi_WebThickness / 2 + B3_Width / 2), new Point{1835, -t

B4 .Name = "DAMPER";

B4.Profile.ProfileString = "PLE+G0";

B4 . Material.MaterialString = "584007;

B4.Class = "17;

B4.Finish = "DP_friction{CP2)":

B4.Position.Depth = Fosition.DepthEnum.HIDOLE:

B4.Position.Depth0ffset = -0.00

B4.Position.Plane = Position.PlaneEnum,.RIGHT

B4.Position.Planedffset = 0.00

B4.Position.Rotation = Position,RotationEnum, FRONT:

B4.Position.RotationOffset = -0,00000;

B3, B4 ¥4

if (!B3.Insert())

Console.WriteLine( B3 Insert failed!™ )
if (!B4.Insert())

Console.WriteLine( "B4 Insert failed!” )

8 3.10 W= OHEM =001

Collection @ chosuri' -



<HH BYOIE>
Beam class

TSH.Bean B5 = new TSM,Bean():
double BS_Length = 400, BS_Heignt = 190, BS5_VWidth = 20;

BS.GetReportProperty( "LENGTH", ref BS5_Length)
BS.GetReportProperty( "HEIGHT", ref BS_Heignt)
BS.GetReportProperty( "WIDTH™, ref BS_Width):

CoordinateSysten BSCoordi = BS.GetCoordinateSystem( )

B5.StartPoint = new T3D.Point{1435, -BI_FlangeThickness - 225, -B1_WehThickness / 2 - B3_Width - BS_Wit
B5.EndPoint = new T30.Point(1435 + 400, -Bl_FlangeThickness - 225, -B1_WebThickness / 2 - B3_Width - Bt

BS.Profile.ProfileString = "PL20#190";

BS _Material .MaterialString = "S2400";

B5.Class = "67;

BS.Name = "DAMPER™:

BS.Finish = "ODP_CP3";

B5.Position.Depth = Fosition.DepthEnum.HIDOLE:
B5.Position.DepthOffset = -0.00;
BS.Position.Plane = Position.PlaneEnum.RIGHT:
BS.Position.Plane0ffset = 0.00:

B5.Position.Rotation = Fosition.RotationEnum, FRONT:
E

at
e
{ITH

BS.Position.RotationOffset = -0.000
if (185, Insert())
Console. WriteLine( "BS Insert failed!™ )

TSH.Bean BE = new TSH.Bean( ):
B6.StartPoint = new T3D.Point{1435, -BI_FlangeThickness - 225, Bi_WebThickness / 2 + B3_Width + BS_Widi
B6.EndPoint = new T30.Foint(1435 + 400, -B1_FlangeThickness - 225, B1_WebThickness / 2 + B3_Width + BS.

B6.Profile.ProfileString = "PL20#190";
B6.Material MaterialString = "SS4007;

B6.Class = "67;

BS.Name = "DAMPER™:

B6.Finish = "DP_CP4";

B6.Position.Depth = Position.DepthEnum,MIDOLE:
B6.Position.DepthOffset = -0.00;
B6.Position.Plane = Position.PlanzEnum.RIGHT;
B6.Position.Plane0ffset = 0.00;
B6.Position.Rotation = Position.RotationEnum. FRONT;
B6_Position.RotationOffset = -0.00000;

if (185, Insert()) B5, B6 878

Console.WriteLine( "BS Insert failed!™):
if (1B6.Insert())
Console WriteLine("B6 Insert failed!™);

18 3.11 Y Sd0lE 50I0IH
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2 3,122 20| MtAH HAZUEZR 2250 RACHE & -5t8 21X
&t 28 [IoIeHE LS &2Ct. 2c2iA(class)= BoltArray2

o
= bolt2 ZOICIH &R o2 2E M4S 2 Insert()E SE8HL.

IIJ|0 2

<YyoIE EE>

BoltArray class
Boltarray bolt = new Boltarray )

balt.PartToBoltTo = B1:
bolt.PartToBeBalted = Bl as Bean;

bolt . FirstPosition = new Point( 1435460, -B1_FlangeThickness - 200, 0%
bolt.secondPosition = new Point( 1835, -B1_FlangsThickness - 200, O

balt . BoltSize = 20

bolt.BoltStandard = "H.T.B";

bolt.BoltType = BolthGroup, BoltTyeeEnum, BOLT-TYPE_SITE:
bolt.Tolerance = 2

bolt.Cutlength = 100

balt.Extralength = 0:

bolt,ThreadinMaterial = BoltGroup,BoltThread nMaterialEnum, THREAD- IN_MATERIAL_YES:
bolt.Position.Depth = Position. DepthEnum. M1OOLE:

bolt.Position.Plane = Position,FlaneEwm,MIO0OLE:
balt.Position.Rotation = Position.Rotat ionEnum, TOP:

bolt.Bolt = true;
bolt Washerl = trus
bolt.Mut1 = true;

bolt.Holel = false
bolt.Hole2 = false:
balt Hole3 = false
bolt.Holed = false

bolt. AddBoltDisty] 100}
bolt.AddBolt0ists( 100,
bolt, AddBolt0istsi 100 )
bolt. AddBoltDisty( 1400

bolt. Insartl )

bolt.PartToBoltTo = B2

balt . PartToBeBalted = B2 as Beam:

bolt . FirstPosition = new Point( 1435460, - 200-230, O 4
bolt. SecondPosition = new Foint{1835, - 200-280, O bolt %t

bolt.BoltSize = 20;

bolt.Boltstandard = "H.T.B":

balt.BaltType = BoltGroup, Balt TvpeEnun, BOLT_TYPE_SITE:
bolt,Tolerance = 2

balt.Cutlength = 100;

bolt.Extralenath = 0;

balt.ThreadinMaterial = BoltGroup.BoltThread|nkaterial Enum, THREAD_IN_HATERIAL_VES:
bolt.Position.Depth = Position,DepthEnum, MIOOLE:

balt.Position.Plane = Position.PlaneEwm, MIDOLE;
bolt.Position. Rotation = Position,Rotat ionEnum, BELOW

" 3.12 & - ofF
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0
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[
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BoltArray2 & oiot), ZE2| A= bolt22 &2l6t

3.133 20l 2E IEZ &I I8 3.122%

BoltArray class

Eoltarray bolt2 = new Boltarraw )

bolta,
boltz,
boltz.
boltz,

boltz.
bolta,
boltz,
boltz.
boltz,
boltz,
boltz,

bolt2,

bolta

boltz,
boltz,
bolta,

boltz,
boltz.
boltz,
boltz,

bolta,
boltz,
boltz.

boltz,

a8

il
floatOll HIGH OI22IE
=2

Ck.

i

ro
J

foh
MW
Qrﬂ

=

PartToBoltTo = BA;

PartToBeBolted = BS as Bean:

FirstPosition = new Point{ 1435, -B1_FlangeThickness - 200 - 80, O}
SecondPosition = new Fointf 1745, -B1_FlangeThickness - 200 - 80, O

BoltSize = 20;

BoltStandard = "H.T.B"

BaltType = BoltGroup . BoltTypeEnum, BOLT_TYPE_SITE:
Tolerance = 3

Length = 100;

CutLength = 100:

Extralength = 0;

olst 8t o =2 ZeA(class)=

ZU29| 01X 2EESE |nsert()

<TOF UY EE>

ThreadInMaterial = BoltGroup,BoltThread|nMaterialEnum, THREADZ IN_MATER IAL_YES:

Position. Depth = Position, DeptiEnum, MIDOLE;
bolt2, =
balt2,

Fosition.Plame = Fosition,FlaneEum, MIDOLE:
Position.Rotation = Position,RotationEnum, FROMT

Bolt = true
Washer! = true
HUt1 = true

Halel = false:
HoleZ = false
Holed = false
Holed = false:
A0dBo | tDistH(200);

AddBo 1 t0istY(0):
StartPoint0Offset.Ox = 100.0;

Irsert( )

18 3.18 S¢F o =E ¥
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Beam class

float/double |82 B

Co

TSM.Beam B1 =

BI.
BI.

new TSM.Beam( )

double BB AI8OI0] X2 20| =0| U &N

double|Bl_Length = 400, Bl_Heignt = 165, Bi_Width = 200, Bi_WebThickness = 20, BI1_FlangeThickness = 20: |

Bl.GetReportProperty( "LENGTH", ref Bi_Length);
El.GetReportProperty{ "HEIGHT", ref Bl1_Heiant):
Bl .GetReportProperty( "WIDTH", ref BI_Width)
GetReportProperty( "PROFILE.WEB_THICKNESS", ref Bi_WebThickness):
GetReportProperty( "PROFILE.FLANGELTHICKNESS™, ref BI_FlangeThickne

ordinatesysten BiCoordi = BI.GetCoordinateSysten( );

TSM.Bean B3 = new TSM.Beam();

doub\el B3_Length = 400, B3_Heignt = 90, B3_Width = &

B3.GetReportProperty( "LENGTH", ref B3_Length):
B3.GetReportProperty( "HEIGHT", ref B3_Heiant):
B3.GetReportProperty(“WIDTH", ref B3_Width):

Coordinat sten B3Coordi = B3.GetCoordinatelysten();

Collection @ chosun® -

B3.StartPoint = new T30.Point{1435,|-B1_FlangeThickness :|235 -B1_WebThickness / 2 - B3_Width / 2}

B3 .EndPoint = new T30.Point{1435 + JO0, -BI_Flangelnicrness - = TCRNESS = Ba_TT d 2N

B3 .Mame = "PLATE";

B3.Profile.Profilestring = "PL5+30";

B3 .Material MaterialString = "33400%

Bid.Class = "40";

B3.Finish = "CP1";

E2.Fosition.Depth = Position, DepthEnum, MIDOLE:

EZ.Fogition.DepthOffset = -0.00:

B3.Fosition.Plane = Position. PlaneEnum. RIGHT:

B3.Position.Flanedffset = 0.00;

E3.Fosition.Rotation = Fosition,RotationEnom, FRONT:

E3.Fosition.RotationOffset = -0,00000;

J8 3.14 83 4AF A8 = double2 GIOIH

I8 3.152 Fgds2 SFHMAN 2o MtAH BEHUE MEZ 2FEHOM
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Beam class

<UBTT>

Bean BY = new Bean(new Point{1435 +50, -200 - 205, -60), new Point{1435 +50, -200 - 206, 50)%

Eean BE

new Beannew Point{1435 + 160, -200 - 205, -50), new Point(1435 + 150, -200 - 206, 50)%

Beam BY = new Bean{new Foint{1435 + 250, -200 - 205, -50), new Point(1436 + 250, -200 - 206, 60))
Beam B10 = new Bean(new Point{ 1435 + 350, -200 - 205, -60), new Pointd1435 + 350, -200 - 205, 50))

B7.
E7.
E7.
B7.
E7.
EB7.
B7.
E7.
EB7.
E7.
E7.

BB,
BB,
BB,
BB,
BB,
BB,
BB,
BB,
Ba.
BB,
Ba.

Ed.
Ed.
Ed.
EQ.
Ed.
EQ.
EQ.
B3,
EQ,
Eg.
B3,

Hame = "DAMPER"

Profile.ProfileString = "D25"

Material . MaterialString = "S24007;

Clags = "2"

Finigh = "0OP_SteelBar 17

Position.Plane = Position.FlaneEnum . WIDOLE;
Pogition.Planelffset = 0,00
Position.Rotation = Position.Rotat ionEnum. TOP;
Position.RotationOffset = 0.00;
Position.Depth = Position, DepthEnumn . MIOOLE;
Position.DepthOffset = -0.00;

Mame = "DAMPER":

Profile.Profilestring = "D25"

Material MaterialString = "S54007:

Class = "27)

Finish = "DP_SteelBar 27;

Position.Plane = Position.PlaneEnun . HIOOLE:
Position.Plane0ffset = 0,00
Position.Rotation = Fosition.Rotat ionEnum. TOR;
Position.RotationOffset = 0,00
Position.Depth = Position, DepthEnun, HIOOLE:
Fosition.DepthOffset = -0, 00;

Mame = "DAMPER";

Frofile.ProfileString = "025%
Material.MaterialString = "S54007;

Clags = "2"

Finish = "OF_SteelBar 3"

Pogition.Plane = Fosition,FlaneEn . MIDOLE;
Pogition.Planelffset = 0,00
Pogition.Rotation = Position,Rotat ionEnum, TOR:
Pogition.RotationOffset = 0,00
Position.Depth = Position, DepthEnum . WIDOLE;
Pogition.DepthOffset = -0.00

B10.Name = "DAHPER":

B10.Profile.Profilestring = "0257:

Bi0.Material MaterialString = "354007;
Bi0.Class = "2"

Bi0.Finish = "OP_SteelBar 47
Bi0.Position.Plane = Position.PlaneEnom. WIDOLE:
Bi0.Position.Planedffset = 0.00;
Bi0.Position.Rotation = Position,RotationEnum, TOP:
Bi0.Position.Rotat ion0ffset = 0,00
BID.Position.Depth = Position, DepthEnum. W1 DOLE:
Bi0.Position.Depthiffset = -0.00;

BY
Ba
B9

Inserti )
Inzert( %
Inzert( )

)

)

B10. Insert(

18 3.15 Ag& 39
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3.2.1.3 &H& OS2 APPLICATION
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User Interface

= Fricton Damper f=lre =] - TOP VIEW

i
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w o
FRONT VIEW SECTION e

‘ Create DAMPER ‘

<Application> <Tekla structures T2 18>
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3.2.2.2 ZMEHIHS| Visual C# L=0IO0IE
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3.2.2.3 ZEIH2| APPLICATION
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<Application> <Tekla structures =2 18>
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3.3.1.2 &8 Ed0I1A2 Visual C# LHOIO0IH
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TeklaStructures PART SUMMARY LIST Page: 1
Project name :Smart Green Structur Phase:
Date  23.06.2014

mark Profile length (mm) Q'ty Grade Area(m®) Unit(kg/m) Weight/ER(kg/m) Weight (kg/m)
AN1 D22 519.8 96 S5400 0.0 0.0 1.5 144.0
Sub Total: 0.0 144.0
DEs D25 100.0 32 S5400 0.0 0.0 0.4 12.8
Sub Total: 0.0 12.8
BR_polH200%200*8+12 4540.1 7 55400 37.1 49.9 226.5 1585.5
BR_polH200*200*8*12 4540.1 7 Ss5400 37.1 49.9 226.5 1585.5
MB13 H200%200%8*12 3800.0 2 S5400 8.8 49.9 189.6 379.2
MCS5  H200%*200%g*12 3200.0 16 S5400 59.2 49.9 159.7 2555.2
P24 H200*200%8*12 4540.1 2 55400 10.6 49.9 226.5 453.0
Sub Total: 152.8 6558.4
MB2  H400%200+%8*13 3270.0 € S5400 30.6 €6.0 215.8 1294.8
MB4  H400*200%8*13 6870.0 2 S5400 21.4 66.0 453.4 906.8
MBS  H400*200%8+13 3270.0 24 55400 122.4 €6.0 215.8 5179.2
MBE  H400*200%8+*13 6270.0 12 Ss5400 128.4 €6.0 453.4 5440.8
MBT7  H400*200%E+*13 3270.0 2 S5400 10.2 €6.0 215.8 431.6
MBE  H400%200+%8*13 3270.0 g S5400 40.8 66.0 215.8 1726.4
MB9  H400*200%8*13 6870.0 4 SS5400 42.8 66.0 453.4 1813.6
MB11 H400*200%8+13 6270.0 € 55400 64.2 €6.0 453.4 2720.4
Sub Total: 460.8 19513.6
NUT1 HXGON44-44 22.0 96 S5400 0.0 0.0 0.2 19.2
Sub Total: 0.0 19.2
PLS  L140%300%*15 300.0 20 55400 24.0 0.0 15.0 1200.0
PLE  L140*300+*15 300.0 48 S5400 14.4 0.0 15.0 720.0
PL7  L140*300*15 300.0 48 S5400 14.4 0.0 15.0 720.0
PLE  L140%300*15 300.0 g0 S5400 24.0 0.0 15.0 1200.0
Sub Total: T76.8 3840.0
PL1  L300*300+*15 200.0 &0 Ss5400 18.0 0.0 13.8 g2g.0
PL2  L300*300+%15 200.0 36 S$5400 10.8 0.0 13.8 49¢6.8
PL3  L300*300*15 200.0 20 S5400 24.0 0.0 13.8 1104.0
PL4 L300*300*15 200.0 48 55400 14.4 0.0 13.8 662.4
Sub Total: €7.2 3091.2
PL18 L330%310+%10 300.0 12 S5400 4.8 0.0 14.8 177.6
Sub Total: 4.8 177.86
PL19 L340%320+*10 300.0 12 S5400 4.8 0.0 15.3 183.6
Sub Total: 4.8 183.6
WS1  PD44*11 11.0 96 S§5400 0.0 0.0 0.1 9.6
Sub Total: 0.0 9.8
DP2  T112-20-20-200 400.0 g S5400 2.4 0.0 18.3 146.4
Sub Total: 2.4 146.4
DB4  T165-20-20-200 400.0 ] 55400 2.4 0.0 21.7 173.6
Sub Total: 2.4 173.6
BR1  U100*50%5 2686.5 32 S5400 32.0 0.0 20.0 €40.0
Sub Total: 32.0 640.0
Mc2 [1300*300*10 14400.0 ] S5400 138.4 0.0 1311.3 10490.4
MC3 [1300*300*10 14400.0 2 S5400 34.6 0.0 1311.3 2622.¢
MC4 [1300*300*10 14400.0 2 S5400 34.6 0.0 1311.3 2622.¢
Sub Total: 207.6 15735.6
Total : 1011.6 50245.6
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TeklaStructures PART SUMMARY LIST Page: 1
Project name :Smart Green Structur Fhase:
Date 19.06.2014

mark Profile length (mm) Q'ty Grade Area(m®) Unit(kg/m) Weight/EA(kg/m) Weight (kg/m)
MB2  H400*200%8+%13 3270.0 & 58400 30.6 €6.0 215.8 1294.8
MB4  H400*200%8+*13 6870.0 2 55400 21.4 66.0 453.4 906.8
MBS  H400%200%8+*13 3270.0 24 55400 122.4 66.0 215.8 5179.2
MBE H400*200%8+*13 6870.0 12 55400 128.4 €6.0 453.4 5440.8
MBT  H400*200%8+*13 3270.0 2 55400 10.2 €6.0 215.8 431.6
MEZ  H400%200%8+13 3270.0 8 S5400 40.8 66.0 215.8 1726.4
MBS  H400%200#8%13 6870.0 4 55400 42.8 €6.0 453.4 1813.6
MB11 H400*200%8+%13 £870.0 €& 58400 £4.2 €6.0 453.4 2720.4
Sub Total:  460.8 19513.6
Total 4€0.8 19513.6

4.2.2 J|& FEANLEY AQEDE AXZAIAES S Hlw

ooz P HAFRE2 ot F 2F J[2001 AU 2= JHMIE oiXM ot
AL HIPE =O. H e Megtd0l i =2 2d5Me 80l S=+otl dd, =
Xztel, sHHEH 20 B/ SES HAM CAl =522 WS 2 AMEL= HIE
2 M 20% OI2H0ICH. ADIEO"Y PXIZAIAEEZ 01248 UE S0 E/MM SEHS
AXA 20 oMl SEH0A BIZ2 ME2 SE2 ME2 AIEEHs 32N, X8 £
HHUHASZE HME st AIHE PZAIAE0EH & = U

2-3OHBOtCH =& - HAIJF BIBIGHH 20HU= RYSISASE a2 2 4.2.289
A2 ML JIE SELZ AMSHUHE AXAIAEC A2 UTFYLE A4H0t
ALH. AOLEDR PXZAIAES B Flexiblegt &R E Fdotl), &R0 =42
SS AL Flexibledt 8etR2 FHEEHN =Hots0l Ffet HE8 = 22tot)l ?lolf,
F=ENYEX € UK E+EXE FEGH BN HdsS &2otd, Ax229 ¢
HdES SAARLH. ANEDR RIAIAES B2 JIE AXRAMAEUHAM MEZX &
= 2dolA2 BHe =0l F=IEUASS &g = AU, g - olMIt =22
AOLE JI &8 S2E0l =4 UHEtR2U. oid = THAH

8l fAXRAIAES AR AMS =
7

0B =2 LIEFRLCY.
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?Iof 4.2 120AM &EE ADNEDR AXAIAE S J|IE 2XRAAES SES 4
w - IOt otATH JIE FXRAAE REEQ 32 ANER P2RAAEN S2E
22 2HoIRASE HdEotl, IS 2 MOIEE 20 Z2HotALH

AOIED”Y 2XRAAED JIE PZAIAHCS 2IHE 2= H 4.100 LIEFLHUCH
T SE2 ER JIE FAZAIAE 42, 729%g0l |ot0d AOHEZR FZAIAEO0]
50,245kg2 2 ADIEJE PXZAIAE0l O =H UEHRC. ADBEDY FRAIAEE2

J

JHEoRACH. OlU F=It=2, I8 4.4%2 &0| 504 & 26t AI 1MU=Z X E
x

0t SHHIDF 4MITCHOI 2™ OIF&ICHD JHE

<D, 0f 3MOICH = sct Ruse
A= M EO JI2EQ 5 BFO| B IS0 4wol X2 oot 3%ol A ©
HE OIOIKIT, O DE = SO S MG HEOZ XREH 0S5t MAS
S 28 AMN 02 2VE O 450 UEIWRICH ADIEIR PEAALNS e
B QUBSAY T EJ| 20| NE PEAAUS NEH DAHSALL =) L
EFRERICH 2MICH SRS OIFAUS = REMOIS, 2)0F WASHOE 20, 27
of TR AR 2O JE PIAALS NESE IR0 LA LIEHLC
AQIETR PEAAHS MBE B2O SSHS HOISI| AMME ZUE AL
s N250| AZG0I0F B 202 BUGXO, 2 =20 M= BIM HIOIEHE 225
C molmmes RSN TR AILZIQE S5 HID - SAGA0
41 JIE AEZAAY U ADNEDY FEAAY 22 HD
X'gff SJES=ES MEMBER AQlEDR RE XHAf
X 15,718ka e 15,736kg 0
X 19,513kg o 19, 514ka 0
X 482kg xote 534kg X
X 7,016kg IS Hae 6,931k X
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<¥-OiF EEICIE x>

ContourPlate class

TSW.ContourPlate Platel = new TSM.ContourPlatel );

double Platel_Width = 20;

Platel . GetReportProperty( "WIDTH", ref Platel_Width)

Coordinatesysten PlatelCoordi = Platel.GetCoordinateSystend );

TSM.ContourPoint paint! = new TSM,ContourPoint{new Point(1635 - 250, -200, -100), null}
TSM.ContourPoint paint2 = new TSM.ContourPoint{new Point{1635 250, =200, =100), null )

TSM.ContourPoint pointd = new TEM.ContourPoint{new Point{1635 + 250, =200, 100), null )
TEM.ContourPoint point4d = new TEM.ContourPoint{new Point{1635 = 250, =200, 100), null )

+

Platel,AddContourPoint{point1);
Platel,AddContourPoint{point2);
Platel, AddContourPoint{pointad);
Platel, AddContourPoint{pointd);

Flatel Name = "DAMPER")

Flatel . Profile ProfileString = "PL20";
Flatel Material MaterialString = “S2400%;
Platel . Class = "3";

Platel .Finish = "OP_Flatel";

Platel . Position.Depth = Fosition.DepthEnun. FRONT: Pldfe] %;8
if (!Platel. Insert(})
Console. WriteLine( "Platel inser failed");

T8M.ContourPlate Plate2 = new TSM.ContourPlatel )

T8M.ContourPoint pointS = new TSM.ContourPoint{new Point({1635 - 250, -510
TSM.ContourPoint point6 = new TSM.ContourPoint{new Point{1635 + 250, -510
TSM.ContourPoint point? = new TSM.ContourPoint{new Point(1635 + 250, -510
TSM.ContourPoint point® = new TSM.ContourPoint{new Point(1635 - 250, -510

Platel_Width, -100), null):
Platel_Width, -100), null )
Platel_Width, 100}, null):
Platel_Width, 100}, null):

Plate2, addContourPaint{point5):
Plate2, addContourPaint{point6):
Plate2, AddContourPaint{point? )
Plate2. AddContourPaint{points);

Plate2.Name = "DAMPER";
Plate2 Profile.Profilestring = "PL20";
Plate2.Material MaterialString = "SS400; Plate2 878
Plate?.Class = "3";

Plate2.Finish = "0OP_Plate2”;

if (!Plate2.Insert())
Console WriteLine( "Plate2 inser failed” )

8 1 & -otF SdIoE 2 &5 UlolH
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Beam class

TSM.Beam B1 = new TSM.Beand );
double B1_Length = 300, Bi_Heignt = 165, B1_Width = 140, B1_WebThickness = 3, BI_FlangeThickness = 10;

B1.GetReportProperty( "LENGTH™, ref Bl_Length);

B1.GetReportProperty( "HEIGHT", ref B1_Heignt)

B1.GetReportProperty( "WIDTH", ref B1_Width):

B1.GetReportProperty( "PROFILE.WEB_THICKNESS™, ref BI_WebThickness):
B1.GetReportProperty( "PROFILE.FLANGE_THICKNESS", ref BI_FlangeThickness ),

CoordinateSysten BiCoordi = Bl.GetCoordinateSystem( ):

B1.Name = "DAMPER™:

B1.Profile.ProfileString = "HI300-3-10+140":
B1.Haterial Material3tring = "SE54007;
B1.Class = "3";

B1.Finish = "ODP_B17;

B1.StartPoint = new T30.Point{1635, -220, O)
B1.EndPoint = new T30.Point(1635, =520, 0):
B1.Position.Depth = Position.DepthEnum, MIDDLE:
B1.Position. DepthOffset = -0.00;

B1.Position.Plane = Position.PlaneEnun,MIDDLE:
B1.Position.Plane0ffset = 0.00;
Bl.Position.Rotation = Fosition.RotationEnum.FRONT;
B1.Position.RotationOffset = -0.00000;

B1 8%

if (Bl.Insert{))
Console WriteLine( "B1 insert failed!"):

18 2. SR IHE SdI0IE 22X &= ol
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Beam class

TaW.Beam Circlel = new T3M.Beam( 1
double Circlel _Diameter = 260:

Circlel

Circlel
Circlel
Circlel
Circlel

Circlel
Circlel
Circlel
Circlel
Circlel
Circlel
Circlel
Circlel

JGetReportProperty("DIAMETER", ref Circlel_Diameter )

Profile.Profiledtring = "02607;
Material MaterialString = "S54007
.Class = "6";

JFinish = "Circlel”:

CStartPoint = new T30.Point( 1635, -240, -1.50
EndPoint = new T30.Foint(1635, -240, -6.5):
Position.Depth = Position . DepthEnun . MIDOLE:
Position.DepthOffeet = -0.00;

JPosition.Plane = Fosition . FlaneEnun, RIGHT
JPosition.Planedffset = 0,00

JPosition.Rotation = Position.Rotat ionEnum. FRONT,
JPosition, Rotationdffset = -0.00000;

TEM.Beam CircleZ = new TSM,

Beaninew Foint{1635, -240, §.5), new Point{1635, -240, 1.5k
CircleZ,
Circlez,
CircleZ,
Circlez,

Circle2,
Circle?,
Circle2,
Circle?,
Circle2,
Circle?,

Profile.Profiledtring = "02607
Material MaterialString = "334007;
Class = 6"

Finigh = "Circle2™:

Position.Oepth = Position . DepthEmum, WIDOLE;
Position.DepthOffset = -0.00;

Position.Plane = Fosition.PlaneEnun, RIGHT
Position.Planelffset = 0.00;

Position.Rotation = Position.Rotat ionEnum, FRONT:
Position RotationOffset = -0.00000;

if (1Circlel. Insert( ))

Console Writelinel "Circlel Insert failed!")
if (ICircle2. Inserti))

Console Writelinel "Circle? Insert failed!™)
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18 3 75 2d0IE M

<TVF TS EYCIE N>

;-.4/ \ll'l f"/’;—ﬂ\\
i i 5
i ')} f |
{5 / f o

y 0 '
2

Circlel, Circle2 88

&8 OIolH



BoltArray class
TSM.Boltarray boltl = new TSM.Boltarray( n

boltl.PartToBoltTo = Circlet:

boltl . PartToBeBalted = Cincle2 as TeM.Beam:
boltl . FirstPosition = new Point(1635, -260, 0
boltl, SecondPosition = new Point( 1635, -500, O}

boltl.Boltiize = 12

boltl.BoltStandard = "H.T.E":

boltl . BoltType = TSM.EBoltGroup. BoltTypeEnun, BOLT_TYPE_SITE;
boltl. Tolerance = 2:

boltl.Cutlength = 100:

boltl.Length = 60;

boltl.Extralength = 0;

A

oll
o2
1l
1
I
1]

boltl. ThreadinMaterial = TsM.EoltGroup,BoltThreadinMateria | Enum, THREAD_ IN_MATER | AL_YES:

boltl.Position.Depth = TSM.Fosition. DepthEnum . MIDOLE:
boltl . Position.Plane = TSM.Position.PlaneEnun . M1DOLE:
boltl.Position.Ratation = Position . Rotat ionEnum, TOP:
boltl . Position.RatationOff=sat = 90;

boltl.Bolt = true;
boltl. Washerl = true;
boltl . Washer? = true;
boltl . Nutl = true;
boltl . Nut2 = false:

boltl. Holel = false:
boltl. Hole2 = false:

boltl. AddBoltDistr(O)
boltl. AddBoltDistk(220%
boltl. AddBoltDisty(O);

if (boltl. Insert )}
Console Writelinel "bolt1 ingert Failed!")

TSM.Eoltarray bolt2 = new TSM.Boltarrawd 3

bolt2.PartToBaltTa = Circlels
bolt2.PartToBeBalted = Circle2 as T3M.Beamn:
bolt2.FirstPosition = new Point{1525, -360, O}
bolt2, SecondPosition = new Point{ 1765, -360, 0)

bolt2.Baltsize = 12;

bolt2.BoltStandard = "H. T.E"

bolt2.BoltTvpe = T3M.BoltGEroup, Bolt TypeEnum, BOLT_TYPE_SITE;
bolt2.Tolerance = 2;

bolt2, Cutlength = 100:

bolt2,Length = G0:

bolt2.Extralength = 0:

Bolt1, bolt2 88

bolt2. ThreadInMaterial = T3M.BoltGroup,BoltThread nMaterialEnum, THREAD_ IN_MATER | AL_VES.

bolt?,Position.Oepth = T3M, Fosition, DepthEwum ., MIDOLE:
bolt2,Position.Plane = TSM Fosition,FlaneEum ., MIDOLE:
bolt2.Pasition.Ratation = Position . Rotat ionEnum, TOP;
bolt2.Position.RatationDffset = 80:

18 4 S22 7% =2E 29 Oold
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BoltArray class <¥-OIF BEI0IE BE>

TSM.Eolthrray bolt3 = new TSH.Boltarray( n

balt3.PartToBoltTo = Platel:

bolt3.PartToBeBalted = Platel as TeM.ContourPlates
bolt3.FirstPosition = new Point{1635 - 200, -240, O
bolt3.SecondPosition = new Point( 1635 + 250, -240, 0);

bolt3.Bolt3ize = 12;

bolt3.Boltitandard = "H.T.B";

balt3.BoltType = TEM.BoltGroup,Bolt TypeEnum, BOLT_TYPE_SITE:
bolt3. Tolerance = 25

baltd.Cutlength = 100;

boltd. Length = 60

bolt3.Extralength = 0;

balt3. ThreadlnMaterial = TSW.EBoltGroup,BoltThread | nMateria [Enum, THREAD_ IN_MATERIAL_YES:
balt3.Position.Depth = TEM, Position, DepthEnum . M1 OOLE:

bolt3.Position.Plane = TSM.Position.PlaneEnun . WIDOLE;

bolt3.Position.Ratation = Position Rotat ionEnum. TOP:

bolt3.Position.Rotationdffset = O

bolt3.Bolt = true:
balt3.Washerl = true:
bolt3. Washer? = true;
bolt3. Mut1 = true;
bolt3, Mut2 = false;

bolt3.Holel = false;
bolt3.Hole2 = false;

bolta, AddBo tOists 100
bolt3, AddBo tOistXl 100
bolt3, addBo | t0istH 100
bolt3, AddBo | tOisty 100
bolt3, AddBo | t0isty( 140

if (bolt3. Insertt ) Bolt 3 ¥4

Console Writelinel "bolt3 insert failed!™ )

TSM.Bolthrray boltd = new TSM.Boltarrawd b

boltd, PartToBoltTo = Plate:

bolt4. PartToBeBolted = Plate2 as TSW.ContourFlate:
boltd . FirstPasition = new Point({1635 - 200, -500, 0%
boltd. SecondPosition = new Point{1635 + 250, -500, O

baltd.BoltSize = 12
bolt4.BoltStandard = "H.T.B"; Bolt 4 8%
boltd.BoltTvpe = TSM,EBoltGroup, BoltTypeEnun, BOLT_TYPESITE;

bolt4. Tolerance = 22

bolt4.CutLenath = 100;

baltd.Length = BO;

bolt4, Extralendgth = 0;

bolt4, Threadintaterial = TsW,BoltGroup,BoltThread nMateria lEnum, THREADZ IN_MATER | AL_YES:
boltd, Position.Depth = T3M,Fosition.DepthEnum . M1 OOLE:

baltd . Position.Plane = TeM.Position.PlaneEnum . M1D0OLE:

baltd.Position.Ratation = Position . Rotat ionEnum . BELOW

baltd . Position.Ratat ionOffset = O

J8 5 & -otf 2dIolE SE &4 UlolH
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<¥T E|EOIE FM>

ContourPlate class

TSM.ContourPlate Platel = new TSM.ContourPlatel ):

double Platel _Width = 20;
Platel . GetReportProperty( "WIDTH", ref Platel_Width)
CoordinateSysten PlatelCoordi = Platel.GetCoordinateSystemd )

TSM.ContourPoint pointl = new TSM.ContourPoint{new Point(163%-200, -200, =100}, null)
TSM.ContourPoint point2 = new TSM.ContourPoint{new Foint{1635%+200 , -200, -100), null )
TeM.ContourfPoint point3 = new TSM.ContourPoint{new Foint{1635+200, -200, 100), null):
TSM.ContourPaint pointd = new TSM.ContourPoint{new Point(163%-200, -200, 100), null)

Flatel.AddContourPoint{point1)
Platel. AddContourPoint{point2)
Platel. AddContourPoint{point3)
Platel. AddContourPoint{pointd)

Platel . Name = "DAMPER":
FPlatel .Profile.ProfileString =
Flatei Haterial.Hateriaidtring =
Platel.Class = "3";

Platel .Finish = "DP_Platel”;

Platel . Position.Oepth = Fosition.DepthEnum. FRONT:

Platel 88

if (IPlatel.Insert())
Console. WriteLine( "OP_Platel insert failed”):

TSM.ContourPlate CP1 = new TEM.ContourPlate( )
T8M.ContourPoint pointid
TeM.ContourPoint pointi4
TEM.ContourPoint point1s
TEM.ContourPoint point16

({

new T3M.ContourPoint(new Point(1570,-220, 65), new TSH.Chanfer(65, 0, TSI
{
({

CP1.AddContourPoint{point13):
CF1.AddContourPoint(pointi4):
CP1.AddContourPoint(pointi5):
CP1.AddContourPoint(point16);

CP1.Profile.ProfileString = "PL40":
CP1.Class = T8M.BooleanPart . BooleanOperativeClassName:
if (ICP1.Insert(})

Console.WriteLine! "CP1 inser failed")

TSM.BooleanPart boolpartl = new TSH.BooleanPart( ):
boolpartl.Father = Platel:
boolpart!, SetOperativePart(CP1);
if {(!boolpartl.Insert(})
Console. WriteLine( "Boolpart! insert failed!"):

CP1.Deletel )

086 A
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new TSM.ContourPoint{new Point(1570, =220, -865), new TSM.Chamfer{65, O,

new TSM.ContourPoint{new Point{1570+130, -220, 65), new TSM.Chamfer(65, |
new TSM.ContourPoint(new Point(1570+130, -220, -65), new TSM.Chanfer(65,



ContourPlate class <¥E U P ETYOIE XY

TSH.ContourPlate Plate2 = new TSM.Con

-

ourPlate( );

TSH.ContourPoint point5 = new TSM.ContourPoint{mew Point{1635 - 200, - 200-Platel_Width , -100), nu

TSM.ContourPoint point6 = new TEM.ContourPoint(new Point({1635 + 200, -200 - Platel_Width, -100), nu
TSH.ContourFoint point¥ = new TEW.ContourPoint{new Foint({i635 + 200, -200 - Fiatei_Width, 100}, nui
T8H.ContourPoint point8 = new TSM.ContourPoint{new Foint(1635 - 200, -200 - Platel_Width, 100), nul

Plate2.AddContourPoint{point5);
Plate2.AddContourPoint{point6);
Plate2.AddContourPoint(point?)
Plate2.AddContourPoint{points);

Plate2.Name = "DAMPER™:
Plate2.Profile.ProfileString = "FL20";
FlateZ.Material.MaterialString = “S34007;
Plate2.Class = "3";

Plate2.Finish = "DP_Plate2”;
Plate2.Position.Depth = Position.DepthEnum. FRONT:

if (!Plate2. Insert())
Console.WriteLine{ "OP-Plate? insert failed™ )

Beam class
TSM.Eeam B1 = new TSW,Beani )

;
double B1_Diameter=150,B1_Platethickness=10; Plate2, B1 8%

B1.GetReportProperty( "0 AMETER", ref Bl_Diameter ).
Bl . GetReportProperty( "PLATETHICKNESS", ref BI_Platethickness )

CoordinateSvsten BiCoordi = Bl.GetCoordinateSystem( )

Bl . MName = "DAMPER™.

Bl .Frofile.ProfileString = "PO1G0=+10":
Bl Material.MaterialString = "354007;
Bl .Class = "3";

Bl .Finish = "DP_SP(EI1 )"

B1.StartPoint = new T30.Point(1635, -240, 0N

Bl .EndPoint = new T30D.Point{1635, -280, O
B1.Fosition.Oepth = Fosition,DepthEnum, MIDOLE:
Bi1.Position.DepthOffset = -0.00;

B1.Fosition.Flane = Fosition.FlaneEnum, MIDOLE:
B1.Position.Planedffset = 0,00
Bi.Fosition.Rotation = Fosition.RotationEnum, FROMT;
B1.Position.RotationOffset = -0.00000;

if C1B1.Insertl )
Console. WriteLine( "Bl Insert failed!")

TaH. Weld W = new TEH. Weld( )
W MainObject = Plate2 as TSM. ContourPlate;
M . SecondaryObject = B1 as TSM.EBeamn;

M. Typeibove = TEW . Weld YeldTypeEnum, WELD_TYPE_FILLET:
if (L Insert( )

Console Writelinef "W insert failed!"™)
M Hodifyi )

g7 oas
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ContourPlate class

TSM.ContourPlate Plate3 = new TSH.ContourPlatel ):

<O T P SYOIE 2>

TSH.ContourPoint point9 = new TSM.ContourPoint{new Point{1635 - 200, -580 - Platel_Width, -100), null});

TSM.ContourPoint point10 = new TSM.Co

itourPoint{new Point(1635 + 200, -590 - Platel_Width, -100), null)

TSM.ContourPoint point11 = new TSM.ContourPoint{new Point{1635 + 200, -590 - Platel_Width, 100), null):
TSM.ContourPoint point12 = new TSM.ContourPointi{nes Point(1635% - 200, -590 - Platel_Width, 100}, null};

Plated. sddContourPoint{point9);

Plate3. sddContourPoint{pointi0);
Plate3. dddContourPoint{point11);
Plated, sddContourPoint{point12);

Plate3.Name = "DAMPER™:
Flate3.Profile.ProfileString = "PLZO";
Plated. Material . MaterialString = “SS4007;
Plated.Class = 37

FPlate3.Finish = "DP_Plate3™;

if ('Plated. Insert())
Console. WriteLine{ "Plated inser failed” )

Beam class

TEM.Beam B3 = new TSH.
Beamn{new Point{ 8925, 0, 10320), new Foint{8925, 0, 10360}

B3 Mame = "DAMPER™:
B3.Profile.Profiledtring = "PO1S0+10";
B3 . Material Material2tring = "23400";
B3 Class = "37;

B3.Finish = "DP_SP(B3}";

B3.StartPoint = new T30.Point{1635, -600, O
B3.EndPoint = new T30.Point(1635, -560, 0
B3.Position.Depth = Fosition,DepthEnum, MI0O0LE:
B3.Position.DepthOffset = -0.00;

B3.Position.Plane = Fosition.PlaneEnum.MID0OLE:
B3.Position.Flanedffset = 0.00:

B3 . Position.Rotation = Fosition,RotationEnum,FRONT;
B3.Position.RotationOffset = -0.00000:;

if (B3.Insert())
Console Writeline{"B3 insert failed!")

TEW. Weld W2 = new TEH. Ueld();
W2 . MainObject = B3 as TEW. Bean:
W2, SecondaryObject = Plated as TEM.ContourPlate:

W2, Typedbove = T3W Weld. VeldTypeEnun, WELD_TYPE_FILLET:
if (2. Insert())

Console WriteLine{ "W2 insert failed!™ )
W2 Modifwl

=
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Beam class

TSH.Beam B2 = new TSH.Beam( )
double BZ2_Diameter = 130, BZ_Platethickness = 10;

B2.GetReportPropertyl "O1AMETER™, ref BZ2_Diameter):
B2.GetReportPropertyl "PLATETHICKHESS", ref B2_Platethickness),

Coordinatesysten B2Coordi = B2.GetCoordinateSvstem( )

BZ .Hame = "DAMPER™:
BZ.Profile.ProfileString = "PO130=10"
B2 . Material.Materialitring = "354007:
B2 .Clagss = "207;

B2.Finish = "OP_Main3P{B2)":

B2.startPoint = new T30.Point(1635, -200, O

B2.EndPoint = new T30.Point{1635, -600, 0}

B2.Position.Depth = Fosition. DepthEnum. M1ODLE:

BZ.Position.OepthOffset = -0.00:

B2.Position.Plane = Position.PlaneEnum, HIDDLE; B2 8%
B2 .Position.Planedffset = 0.00;

B2 .Position.Rotation = Position,RotationEnum, FROMT:

B2 .Position.RotationOffset = -0,00000;

if (B2, Insert{))
Console. Writeline "B2 Insert failed!");

8 9 S¢F gy g8 oIy
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BoltArray class

TSM.Boltarray bolt1 = new TSM.Boltarrav( )

bolt1.PartToBoltTo = Platel:
boltl . PartToBeBolted = MainPart:

bolt! FirstPosition = new Foint(1635 - 150, =200 - Platel_Width, O)
bolt! SecondPosition = new Foint(1635% + 150, -200 - Platel_Width, 0)

boltl.BoltSize = 12;

bolt!l.BoltStandard = "H.T.E":

bolt1 . BoltType = TSM.BoltGroup.BoltTypeEnum, BOLT_TYPE-SITE
bolt! . Tolerance = 2

bolt1.Cutlenath = 100;

bolt!.Length = 60:

bolt1. ExtraLenath = 0;

boltl. ThreadInMaterial = TEM.BoltGroup.BoltThreadinMaterialEnum. THREAD_ IN_MATER| AL _YES:

bolt1.Position.Depth = TSM.Position.DepthEnum, MIDOLE:
bolt! . Position.Plane = TEM.Fosition.PlaneEnum.MIDDLE:
boltl . Position.Rotation = Position.RotationEnum, TOP;

bolt1.Bolt = true:
bolt1l Washerl = true:
bolt! Washer2 = fFalse;
bolt1.Nut! = true;
boltl. . Nut2 = false;

bolt1.Holel = false:
boltl . Hole2 = false;
bolt! Holed = false:
bolt! Holed = False:

bolt! . Hole5 = false; bolt1 &8

bolt1.AddBoltDistX({100);
bolt1.AddBoltDist®({ 100}
bolt!, AddBaltDistX(100):
bolt1, AddBoltDisty(160);

if (boltl.Insert())
Console.WriteLine{ "bolt1 insert failed!"):

J8 10 &2 2dIolE 2E 29 OlolY
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BoltArray class

TSH.Boltarray bolt2 = new TSH.Boltarrav( )

bolt2.PartToBoltTo = Plated:

bolt2.PartToBeBolted = SecondaryPart:

bolt2.FirstPosition = new Point(1635 - 150, -600 - Platel_Width, 0):
bolt2.SecondPosition = new Foint(1635 + 150, -600 - Flatel_Width, 0k

bolt2.BoltSize = 12;

bolt2.BoltStandard = "H.T.B";

bolt2.BoltType = TSM.BoltGroup.BoltTypeEnun.BOLT_TYPE_SITE;
bolt2.Tolerance = 2;

bolt2.CutLength = 100:

bolt2.Length = G0

bolt2.ExtraLength = 0.

bolt2.ThreadinMaterial = TSM.BoltGroup.BoltThreadinMaterialEnum, THREAD_ IN_MATER|AL_YES:

bolt2.Position.Depth = TSHM.Position.DepthEnum.MIDDLE:
bolt2.Position.Plane = TSM.Position.PlaneEnum.MIDOLE:
bolt2.Position.Rotation = Fosition.RotationEnum,TOP;
bolt2.Position.RotationOffset = 180

bolt2.Bolt = true:
bolt2,.Washerl = true:
bolt2.Washer2 = false)
bolt2. Hut1 = true:
bolt2. Nut2 = false:

bolt2.Holel = false;
bolt2.Holed = false;
bolt2.Holed = false: v
bolt2.HoleS = false;

bolt2. AddBoltDistx( 100): \
bolt2.AddBoltDist¥(100): bolt2 8%

bolt2. AddBoltDist®(100):
bolt2.AddBoltDistY(160);

if (bolt2.Insert())
Console.WriteLine{"bolt2 insert failed!");
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PolyBeam class

PolyBean CB1 = new FolvBean( ):

CB1.Name “BEAM";

CB1.Profile.ProfileString = "H200+200+8+12";
CB1.Material . MaterialString = "S84007;
CB1.Class = “13";

CB1.Finish = "Poly_Brace”;

CE1
CE1
CE1

.hddContourPoint{point11);
JhddContourPoint{pointi12);
JhddContourPoint(point13);

ContourPlate cp0l = new ContourPlatef )

cp01. AddContourPoint{new ContourFoint{new T30.Point{-100, 1890,
cp01. AddContourPointinew ContourPoint{new T30, FPoint{-100, 2110.78,
cp01. AddContourPoint{new ContourPoint{new T30.Foint{100, 2110.78,
cp01. AddContourPointinew ContourPoint{new T30, Foint{100, 1890,
cp01.Profile. Profile3tring = "PL1G™;

cpO1.Position.Depth = Position.DepthEnum, FRONT,

cp01.Class = BooleanPart.BooleanOperativellassHame

if {lcpOt. Insert())

HessageBox, Show! "cpdl insert failed!" )

BooleanPart boolpartQl = new BooleanPart( )
boolpart01.Father CE1.
boolpart0l. SetOperativePart{cp0l )
if (lboolpart0l. Insert(})
MessageBox, Show{ "Booleanpartol

cpll . Deletef

insert failed"):

ContourPlate cp0ll = new ContourPlatel )

cpO11.4ddContourPoint{new ContourFoint{new T3D.Foint{-100, 5080,

cp011, AddContourPointinew ContourPoint{new T30.Point(-100, 5310,

cpdi1.4ddContourPoint{new ContourPoint{new T3D.Foint{100, 5310,

cp011. AddContourPointinew ContourPoint(new T30.Foint{100, 5090,

cp011.Profile.ProfileString "PL1G"

cpO11.Position,Depth = Fosition,DepthEnum. FROMT

cpli1.CGlags = BooleanPart BooleanOperativeClassiame

if {lcp011, Insert(})
MeszageBox ., Show "cpll

insert failed!")

BooleanPart boolpart011 = new BooleanPart()
boolpart0i1.Father CE1;
boolpart011.8etOperat ivePart{cp0ll )
if (lboolpart0il. Inserti))
HessageBox, Show{ "Booleanpart0ld

cp011 . Deletel 3

insert failed")

ol
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CB1 8%

16003, nul )}
16003, nullyy
16000, noll)h

16000, nolldy

1600}, null}d:

16000, null3d:
TE00), nullyy
16000, nullyy
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PolyBeam class

PolyBeam CB2 = new PolyBean{ )

CB2.Name = "BEAM";
CB2.Profile.ProfileString = "H200+200+8+12";
CB2.Material . MaterialString = "S5400";
CB2.Class = "13";

CB2.Finish = "Poly_Brace"”;

CB2.AddContourPoint({point21);
CB2.AddContourPoint{point22 )
CB2.AddContourPoint{point23 )
ContourPlate cp02 = new ContourPlatel )

cp02, AddContourPoint{new ContourPoint{new T30.Point(-100, 1880,
cp02. AddContourPoint{new ContourPoint{new T3D.Foint(-100, 2110.78,
cp02, addContourPoint{new ContourPoint{new T3D.Foint(100, 2110.78
cpl2. AddContourPoint{new ContourPoint{new T30.FPoint{100, 18490,
cp02.Profile.ProfileString = "PL1G":

cplZ.Fosition.ODepth = Position,OepthEnum, BEHIND:

cp02.Class = BooleanPart.BooleanOperativeClassNane

if (lcp02.Insert())
MessageBox, Showd "cp02 insert failed!")

EooleanPart boolpart02 = new BooleanParte )

boalpart02.Father CR2:

boolpart02.SetOperat ivePart{cp0z)

if (!boolpart02. Insert))
MessageBox. Showl "Booleanpart02 insert failed” )

cp02.Deletel )

ContourPlate cp021 new ContourPlatel )

cp021 . addContourPoint{new ContourFoint{new T3D.Foint(-100, 5080,
cp021 . AddContourPointinew ContourPoint{new T30.Foint({-100, 5310,
cp021 . addContourPoint{new ContourPoint{new T3D.Foint{100, 5310,
cp021, AddContourPoint{new ContourPoint{new T3D.Foint{100, 5080,
cp021.Prafile.Profilestring = "PL1G":

cp021 . Position.Depth = Position,DepthEnum, BEHIND

cpl2!.Class = BooleanPart BooleanOperativeClassName

if (lcp021.Insert())

MessageBox. Showl "cpd21 insert failed!")

BooleanPart boolpart021 = new BooleanPart()
boolpart021.Father Ce2:
boolpart021.SetOperat ivePart{cp02l
if (!boolpart021. Inserti))
MessageBox. Show! "Booleanpart02!

cp021 . Deletel 1

insert failed")

<UF 20|12 XY >

CB2 %

16000, nul !y
16003, null)k
, 1600), null))

16000, nollyy

16000, nul !y
16000, nulld)
16000, nullyy
16000, nul !y
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ContourPlate class

ContourPlate cpl = new ContourPlated ):

cpl.AddContourPoint(new ContourPoint(new T3D.Point(-4, 1905, 1600}, null)y
cpl.AddContourPoint{new ContourPoint{new T3D.Point{-4, 2101, 1600}, null})
cpl.AddContourPoint({new ContourPoint{new T3D.Foint{-100, 2101, 1600), null}):
cpl.AddContourPoint(new ContourPoint{new T3D.FPoint{=100, 1905, 1600), null)):
cpl.Name = "PLATE":

cpl.Profile.ProfileString = "PLIO";

cpl.Material .MaterialString = "354007; /
cpl.Finish = "Stiffnerl”;

cpl.Class = "99%;

. f
=
cpl.Position.ODepth = Position.DepthEnun, FRONT: > “" ||

cpl.Position.DepthOffset = -0.00;
cpl. Insert( ):

cpl 8%

ContourFlate cp? = new ContourPlated )

cp?. AddContourPoint{new ContourFoint{new T30.Point{4, 1905, 16003, null})
cp2. AddContourPoint{new ContourPoint{new T30D.Point{d4, 2101, 16000, null});
cp2. AddContourPointinew ContourPoint{new T30.Point{100, 2101, 16007, nulljyn
cpZ. AddContourPoint{new ContourPoint{new T30.Foint{100, 1905, 1600}, null}}k
cp2.Mame = "PLATE":

cp2.Profile.Profilestring = "PL10":

cp2. Material Materialitring = "334007;

cP2.Finish = "3tiffner2™;

cp2.Class = "997;

cp2.Position.Depth = Fosition.DepthEnum, FROMNT:

cp2.Position.DepthOffset = -0,00:

cp2. Insertd 3.

a8 14, =8 A

|E

H & 2E 4= dloId

Collection @ chosun’” -



ContourPlate class

ContourPlate cp9 = new ContourPlate( )

[:1:0
[:1:0
cpd.
cpd.

cpd.
cpd.
cpd.
cpd.
cpY.
cpY.
cp4.
[:1:0

F
C

Name
Profile.ProfileString
Material.Materialstring

AddContourFoint(ney
AddContourPoint{new
AddContourPoint{new
AddContourPoint(new
"PLATE":

"etiffnera”;
"8t

inish =
lass

ContourPointinew
ContourPoint{new
ContourPoint{new
ContourPoint(new

"PLIO":
tEE400”;

Fosition.Depth = Fosition. DepthEnum, FRONT:
Position.DepthOffset
Inserte )

-0.00;

ContourPlate cp1? = new ContourPlated )

cpl?.
cpl7.
cpl7.
cpl17.
cpl1T.
cpl17.
cpl17.
[s{=h I
cp17.
cpit.
cpl?.
cpl7.

AddContourPoint(new
AddContourPoint(new
AddContourPoint(new
AddContourPoint(new
Hame "FLATE";

Profile.Profiledtring
Haterial . MaterialString
"Stiffner1fg”;

Finish =
Class

"aen

ContourPoint(new
ContourPointl new
ContourPointl new
ContourPointlnew

"PLIO"
tEE4007;

T30.Point(-4, 2550.47, 610.80%, null)):
T30.Point{-4, 2413.23, 481.63), null}}
T30, Point(-100, 2413.23, 481.63), null))
T30.Point({-100, 2550.47, B10.80%, null))

<23 2EZH & EE>

T30.Point{4, 4641.53, 619.73), null))
T30.Point(4, 4787.91, 482,330, null))
T30.Point{100, 4787.91, 482.33), null})
T30.Point{100, 4641.53, 619,730, null}y;

Position.Depth = Position,DepthEnum, FROMT:

Position.DepthOffset
Insart(

-0.00:

ContourFlate cpl8 = new ContourPlate( )

cplg.
cplg.
cpl1g,

AddContourPoint(new
AddContourPoint(new
AddContourPoint{new

ContourPoint{new
ContourFoint{new
ContourPoint{new

T30.Foint(4, 2412.47, 2T17.67), nullly
T30.Point(4, 2558.47, 2580.27), null}ll
T30.Point{100, 2558.47, 2580.,27), nulllh
T30.Point{100, 2412.47, 2717.67), null)}n

cp19, dddContourPaint{new ContourPoint{new
cp19.Name = "PLATE™:

cpl9.Profile.ProfileString = "PL1O":

cpld. Material MaterialString = "52400";
cpl19.Finish = "Stiffnertd”;

cpl19.Clags = "997;

cp19.Position.Depth = Position.DepthEnum, BEHIMD

cp1g.
cpig.

Fosition, DepthOffset

Insert( )

-0.00:

ContourPlate cp23 = new ContourPlatel

cpZd.
cp23
cp2d,
cpZd.
cp2d.
cp23

AddContourPointinew

AddContourPointinew

AddContourPoint{new
AddContourPoint{new
Name "PLATE":

Profile.ProfileString

ContourPoint(ney
ContourPoint{new
ContourPoint{new
ContourPoint{new

“PLIO"S

e

5. 2&

Tab.Point{-4, 4788.26, 2716.96), null))
TaD.Point{-4, 4642.29, 2579.58), nulljil
TaD.Point{-100, 464229, 2579.58), null))
T20.Point{-100, 4788.26, 2716.96), null}):

N\
cp23(4ea) 88
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BoltArray class

Boltérray Bolt11 = new Boltarraw]

Bolt11.PartToBeBolted = CE1;
Bolt11.PartToBoltTo = CB1 as PolwBeam:

Bolt11.FirstPosition = new Foint(50, 3600, 0):
Bolt11.3econdPosition = new Point({-50, 3600, O):

Bolt11.StartPoint0ffset.Ox = 0:

Bolt11.BoltSize = 24;
Bolti1.Tolerance = 2.00; i
Bolt11.BoltStandard = "H.T.B";
Bolt11.BoltType = BoltBroup.BoltTypeEnun. BOLT_TYPE_SITE; 4
Bolt11.CutLength = 105 bolt11 &%

BoltArray Bolt12 = new Bolthrraw( )
Bolt12.PartToBeBolted = CBZ:
Balt12.PartToBaltTa = CBZ as FPolyBean:

Bolt12.FirstPosition = new Point{50, 3600, 3200
Bolt12.5econdPosition = new Point{-50, 3600, 3200):

Bolt12.StartPointOffset . Dx = 0;

Bolt12.BoltsSize = 24;

Bolt12.Tolerance = 2,00

Bolt12.Boltstandard = "H.T.B";

Bolt12.BoltType = BoltGroup, BoltTypeEnum, BOLT_TYPE_SITE:

Bolt12.Cutlength = 105; bolt12 ’3'3

Bolt12.Length = BO:
Bolt12.Extralength = 15;
Bolt12.ThreadinMaterial = BoltGroup.BoltThreadinMaterialEnum. THREAD_ IN_HATERIAL_VES;

Bolt12.Position.Depth = Position.DepthEnum. MIOOLE:
Bolt12.Position.Plane = Fosition,FPlaneEnum.MID0OLE;
Bolt12.Position.Rotation = Fosition.RotationEnum. BACK:

Bolt12,AddBoltOists(100);
Bolt12.AddBoltDisty {0y

18 16. o - olF =E &% HoIH
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Beam class

TSH.EBean B3 = new TSM.EBeam(new Point(300, -100, 3900), new Point(300, 100, 3900}
B3.Name = "PLATE™:
B2.Profile.ProfileString = "L300+300+15";
B3.Material .MaterialString = "S84007;
B3.Class = 17
B3.Finish = "PL.Top™
if (B3, Insert())
Console. WriteLine( "Connectionl insert failed!");

ContourPlate class

4
TSM.ContourPlate B3-Slottedl = new TSM.ContourPlatel ) B3 'g%
TSH.ContourPoint point1? = new TSM.ContourPoint(new Point{215, 0, 3615), null);
TSM.ContourPoint point18 = new TSW,ContourPoint(new Point{217.93, 0, 3607.93), null)
TSM.ContourPoint point19 = new TSM.ContourPoint({new Point{225, 0, 3605), null)
T8M.ContourPoint point20 = new TSM,ContourPoint(new Point{232.07, 0, 3607.93), null)
TSM.ContourPoint point21 = new TSM,ContourPoint({new Point{235, 0, 3615), null)

B3_Slotted! . AddContourPoint{point17)
B3_Slotted! . AddContourPoint{point18)
B3_Slotted! . AddContourPoint{point19);
B3_Slotted! . AddContourPoint{point20);
B3_Slotted! . AddContourPoint{point21);

B3_Slotted! .Profile.ProfileString = "PL200":
B3_Slottedl.Class = TSM.BooleanPart . BooleanOperativel|lassName;
if (!B3_Slottedl.Insert())

Console.WriteLine( "B3_Slottedl inser failed” )

T8M.BooleanPart boolpart? = new TSM.BooleanPart( )
boolpart?.Father = B3:
boolpart?.SetOperativePart(B3_Slottedl )
if (!boolpart?. Insert())

Console. WriteLine( "Boolpar? insert failed!"™);

B3_Slotted! .Deletel )

g 21, &8
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BoltArray class <YS EHX| EYOIE BE>

TSM.BoltArray bolt! = new TSM.BoltArray( )

boltl.PartToBoltTo = B1:

bolt!.PartToBeBolted = B3 as TSM.Bean:
bolt1.FirstPosition = new Point{185, =65, 3805):
bolt!.SecondPosition = new Foint{185, 75, 3805

bolt!.BoltSize = 20;

boltl.BoltStandard = "H.T.B™:

bolt1.BoltType = TSH.EBoltGroup.BoltTypeEnum BOLT_TYPE_SITE:
boltl.Tolerance = 2;

bolt1.Cutlength = 150; Bolﬂ, bolt2 1861
bolt!.Length = 60:
boltl.Extralensth = &

boltl.ThreadinMaterial = TSM.BoltGroup,BoltThreadinMaterial Enum, THREAD_IN_MATERIAL_YES.,

bolt1.Position,Depth = TSM.Fosition,DepthEnum, MIDDLE:
bolt1.Position.Plane = TEM.FPosition.FlaneEnun, MIDDLE;
boltl.Position.Rotation = TSM.Position.RotationEnum. TOP:
bolt1.Position,RotationOffset = 90;
bolt1.Position.Rotation = TSM.Position.RotationEnum.BACK:
bolt!.Position,RotationOffset = 90;

bolt!. AddBoltDist®(130):
boltl, AddBoltDistY(70);

if (bolti.Insert())
Console.WriteLine! "bolt1 insert faileg/|)

8 22. 48 S
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Beam class

TSM.Beam B4 = new TSM.Beam{new Point(450, -100, 3050), new Foint(450,
B4 .Position.Rotation = TSM.Fosition.RotationEnum,TOP:
g

=
DA Demi#ime Debabinen FFast = O
o rdSiLidN.ROLaL 1ongT L= ou

B4 .Name = "PLATE";
B4 .Profile.ProfileString = "L300+300+15";
B4 Material.MaterialString = "S54007;
B4 .Class = "1";
B4.Finish = "PL_Bottom™:
if (B4.Inserti))
Console. WriteLine( "Connection2 insert failed!™ )

ContourPlate class
TSM.ContourPlate B4_Slotted2 = new TSM.ContourPlate( ):

<Ol SHX| SYOIE>

100, 3050));

B4 88

TSM.ContourPoint point44 = new TSM.ContourPoint{new Point{165, 0, 31358), null);

TSM.ContourPoint point4s

new TSM.ContourPoint{new Point(157.93, 0, 3132.07), null);

TSM.ContourPoint point46 = new TSM.ContourPoint{new Point{155, 0O, 3125), null);
TSM.ContourPoint pointd4? = new TSM.ContourPoint{new Point({157.93, 0, 3117.93), null):
TsW.ContourPoint pointd48 = new TSW.ContourPoint{new Point{165, 0, 3115), null};

B4_Slotted2. AddContourPoint(pointdd):
B4_Slotted2.AddContourPoint(point4s);
B4_Slotted2.AddContourPaint(point46);
B4_Slotted2. sddContourPoint(point47 )
B4_Slotted2. AddContourPoint(point48);

B4_Slotted2.Profile.ProfileString = "PL20D";
B4_Slotted2.Class = TSM.BooleanPart.BooleanOperativeClassName;
if (!'B4_Slotted2. Insert())

Console.WriteLine{"B4_Slotted2 inser failed");

TSM.BooleanPart boolpart10 = new TSM.BooleanPart{);
boolparti10.Father = B4;
boolpart10.SetOperat ivePart(B4_Slotted2):
if (!boolpart10.Insert())
Console.WriteLine{ "boolpart10 insert failed!”);

B4_Slotted2.0eletel i
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BoltArray class
TSM.Boltarray bolt3 = new TSM.Boltarrav( )

bolt3.PartToBoltTo = Bl

bolt3.PartToBeBolted = B4 as TSH.Bean:
bolt3.FirstPasition = new Point{185, -65, 2985);
bolt3.SecondPosition = new Point(185, 75, 28985)

bolt3.BoltSize = 20;

bolt3.BoltStandard = "H.T.E";

bolt3.BoltType = TEW.BoltGroup.BoltTypeEnum, BOLT_TYPE_SITE:

bolt3.Tolerance = 2; 4
pbolt3.Cutlength = 150; BO"’3, bolt4 %t
bolt3.Length = 6O;

bolt3.Extralength = 0;

bolt3.ThreadInMaterial = TSM.BoltGroup.BoltThreadlinMaterialEnum. THREAD_ IN_MATERIAL_YES:

bolt3.Position.Depth = TSM.Fosition.DepthEnum.MIDOLE;
bolt3.Fosition.Plane = TSM.Fosition,FlaneEnum,MIDDLE;
bolt3.FPosition.Rotation = TSM.FPosition.RotationEnum, TOP:
bolt3.Fosition,RotationOffset = 90;
bolt3.Position.Rotation = TEM.Position.RotationEnum.BACK:
bolt3.Position.Rotation0ffset = 90;

bolt3.AddBoltDist¥(130)
bolt3.4ddBoltDist¥(70):

if (bolt3.Insert({))
Console.WriteLine{ “boltd insert faileg(|):
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Beam class

TSM.Bean B5 = new TSH.Bean{new Foint{300, -150, 3250), new Foint{300, -150, 3550}
B5.Position.Rotation = TSM.Fosition.RotationEnum,TOP:
BS.Position.RotationOf fset = 90:
BS. Mame = "PLATE":
B5.Profile.ProfileString = "L140+300+15";
BS . Material MaterialString = "3S4007;
B5.Class = "17;
BE Finicgh = "PL_HOR™:
if (B5.Insert())
Console.®WriteLine( "Connection3d insert failed!™):

TSW.Bean B6 = new TSM.EBean(new Point(300, 4, 3250), new Point{300, 4, 3550))
BE.Position.Rotation = TEM.Position.RotationEnum.TOP
BE6.Position.Rotationdffset = 90

BG.Position.Rotation = TSM.Fosition.RotationEnum.BACK:
BG.Position.RotationOf fset = 00;

BG.Mame = "FLATE";

BS.Profile.ProfileString = "L300«140+15";

B6.Material . MaterialString = "S84007;

B6.Class = "17;

BE.Finish = "PL_HOR":

if (BB.Insert()) B5, B6 &8

Console. WriteLine( "Colunn2 insert failed!");
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BoltArray class
TSM.BoltArray bolt? = new TSM.Boltarraw( )

bolt? PartToBoltTo = BS;

bolt7.PartToBeBolted = BE as TSM.Bean:
bolt?.FirstPosition = new Point{300, 0, 3475}
bolt7, SecondPosition = new Point(300, 0, 3325)

bolt?.BoltSize = 20:

bolt7?.BoltStandard = "H.T.E™;

bolt7.BoltType = TSM.BoltGroup BoltTypeEnun BOLT.TYPE.SITE:
bolt?.Tolerance = 2;

bolt7?.Cutlensth = 150;

bolt7.Length = 60;

bolt? ExtraLength = 0:

bolt?. ThreadinMaterial = TSH.BoltGroup.BoltThreadinMaterialEnum. THREAD_IN_MATER | AL_YES:

bolt7?.Position.Depth = TSM.Position.DepthEnum.M1DDLE:
bolt7.Position.Plane = TSM.Position,FlaneEnum, M1DDLE:
bolt7.Position.Rotation = TSM, Position.RotationEnum.BACK:
bolt7?.Position.RotationOffset = 90;

bolt7. AddBoltDisty(150);
bolt7. AddBoltDisty(0):

if (bolt?.Insert())
Console.WriteLine( "bolt? insert failed!") bolt7 ngg

18 26. A2 2d0lE =2E &= Oold
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Beam class

<HIO|Z SHOIE>

TSM.Bean BS = new TEM,Beanlnew Point(-135, -130, 100, new Point(-135, —450, 100%

B5.Pcsition.Rotation = T8M.Position.Rotat
B5.Position.Rotat ion0ffset = 90;
B5.Mame = "FLATE":
B5.Profile.ProfileString = "PL20+2707;
B5.Material . Material3tring = "58400":
B5.Clags = "17:
B5.Finish = "PL_basePL1":
if (B5. Insert( 1)

Console Writelinel "B5 insert failed!™ )

onEnum. TOP;

ContourPlate class

TEM.ContowrPlate BS_1 = new TSM,ContourPlatel

TEM.C t point23 = new TSM.ContourFoint{new Point{-135, -400, 100, null)
TEM.C © point24 = new TSM.ContourPoint{new Point{-135, -450, 100, null)
TEM.ContowrPoint point25 = new TEW,ContourPoint(nes Foint(-85, -450, 100, null)

E5_1 . AddContourPointf point23 3
B5_1.AddContourPoint{point24 3
E5_1 . AddContourPointf point 26

B5_1.Profile.Profilestring = "PLZO"
B5_1.Class = B art . BooleanOperat ivel lasshame;
if (1851, Insert( })

Console Writelinel "B5_1 insert failed” )

T3M.Eoo art boolpart? = new TEW.BoolesnPart( 1
boalpart?. Father = B&:
boolpart?. setOperat ivePart(B5_1
if {!'boolpart?. Insert( J)
Console Mriteline( "Boolpart? insert failed!"):

Bo_1.Deletel

B5(4ea) 8%
B5_1(4eq) &4 S8 A
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Beam class

TSH.Bean B4D = new TSH.Bean(new Point(-386, 82.5, 80), new Point(-386, 82.5, -400))%
B40.Position.Rotat ion = TSM.Position.Rotatic Lm, TOP;
B40.Position.RotationOffset = 180
B40.Mame = ~ANCHORROD™;
B40.Profile.ProfileString = "D22";
B40.Material MaterialString = ~534007;
B40.Class = "17;
B40.Finish = “ANCHIRROD™:
if (B40.Insert())
Console. Writeline( "B40 insert failed!™ )

TEM.Bcan B28 = new TSM.Bean(new Point(-353, 82.5, 20), new Point(-353, 62.5, 31))
B28.Position.Rotat ion = TSM.Position.Rotat ionEnom TOP:
B28.Fosition.Rotat ionDffset = 1800
B28.Mame = “WASHER":
B28.Prof i le.ProfileString = "PD44+11";
B28.Material MaterialString = ~SS4007;
B28.Class = "17;
BZB.Finish = "Nalsz";
If (B28.Insert())
Console Writelinel "B28 insert failed!™):

TSM.Beam B29 = new TSM.Bean(new Point{-375, 82.5, 31), new Point(-37%, 82.5, 53)%
B29.Fosition.Rotation = TEW.Fosition. Rotat ionEnum, TOP:
B29.Fosition.Rotat ionOffset = 180
B29.Mame = "NUT")
BX3.Prof i le.ProfileString = "HWGOMA4-44";
B29.Material MaterialString = 534007
B29.Class = "17;
B29.Finish = "WUT;
if (B29.Insert())
Console Writelinel "B29 insert failed!™ )

B40(8eqa) %8
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Beam class

TSH.Beam B15 = new TSM.Bean{new Point{-155, -150, 10}, new Point(-155, -150, 310))
B15.Position.Rotat ion = TSM.Fosition.Rotat ionEnum, TOP:
B15.Position,Rotat ion0Ffset = 90;
B15.Mame = “PLATE";
B15.Profile.ProfileString = "PL10+3007;
B15.Material MaterialString = "S24007;
B15.Class = "17;
B15.Finish = "PL_basel™;
if (B15.Insert())
Console. Writeline( "B15 insert failed!™)

TSM.Beam B17 = new T3M.Bean{new Point{155, =150, 10). new Point{155, -150, 3100k
B17.Position.Rotation = TSM.Fosition.Rotat ionEnum, TOP;
B17.Position.Rotat ionOffset = 90;
B17.Name = "PLATE".
B17.Profile.ProfileString = "PL10+3007; &
B17.Material MaterialString = "S84007;
B17.Class = “17;
B17.Finish = "PL_basel”;
if (B17.Insert())
tonsole. Writelinel "B17 insert failed!"):

B15, B17 '36'
a8 19, Ol B0l 2 HolE
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Beam class
TSM.Beam B18 = new TSM.Bean{new Point(-160, 5.10). new Point(-160, 5, 310)):
B18.Profile.ProfileString = "L330+310+10";
B18.Mame = "PLATE™
B18.Material .MaterialString = "Z24007;
B18.Class = "172
B18.Finish = "FL_Daze3";
if (B18.Insert())
Conzole Writelinel "B18 insert failed!™)

T3M.Beam B19 = new TSM.EBeam{new Point(170, 0, 10), new Point(170, 0, 310))
B19.Position.Rotation = T8M.Fosit ion.Rotat ionEnum. TOP:
B19.Position.Rotat ionDffset = 180;
B19.Mame = "PLATE™:
B19.Profile.ProfileString = "L340+320+107;
Bi10.Material .MaterialString = "SS4007;
Bi9.Class = "17;
B19.Finish = "PL_bas=2";
if (B19.Insert( })

Console. Writeline("B19 insert failed!™)

BoltArray class

TSM.BoltArray bolt2 = new TSM.Boltirrav( )i

bolt2.PartToBoltTo = B19:

bolt2.PartToBeBolted = B1S as TSM.Beaw
boltZ.PartToBeBolted = Bl as TSM.Bean

bolt2 FirstPosition = new Point(-100, 0, 80)
bolt2.SecondPosition = new Point(-100, 0, 230)%

bolt2.BoltSize = 20; 7 o

bolt2.BoltStandard = “H.T.E":

bolt2.BoltType = T3M.BoltGroup.BoltTypeEnum, BOLT_TYPE_SITE: B1 8, B19 ‘86‘
boltZ. Tolerance = 2

bolt2.Cutlenath = 150; Bolt2, bolt3 4%

boltZ.Length = &0
bolte, Extralength = O

bolt2. ThreadinMaterial = T3.Bo0ltGroup.BoltThread |ndateria|Enum. THREAD IN_MATER |AL_YES:

bolt2.Position.Depth = T3M.Fosit ion. DepthEnum. M DDLE;
bolt2.Position.Plane = TSM.Position,PlansEnum. MIDDLE:
bolt2.Position.Rotation = TSM.Posit ion.Rotat ionEnum, FRONT;
bolt2.Position.Fotat ionOffset = 180;

if (bolt2. Insert())
Conzole. Writelinel “bolt2 insert failed!‘)/‘

18 20. JIs 7% 2d0IE & 2E &5 Ul0IH
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TeklaStructures FART SUMMARY LIST Page: 1

Project name :Smart Green Structur Fhase:

Date  23.06.2014

mark Profile length (mm) RQ'ty Grade Area(m®*) Unit(kg/m) Weight/ER(kg/m) Weight(kg/m)

MC2 [1300%300*10 14400.0 8 55400 138.4 0.0 1311.3 10490.4

MC3 [1300*300*10 14400.0 1 55400 17.3 1311.3 1311.3

MC4 [1300*300*10 14400.0 2 55400 34.68 1311.3 2622.6

MCE [1300*300*10 14400.0 1 55400 17.3 1311.3 1311.3
Sub Total: 207.86 15735.86

15735.6

[=l=0 =]
(===

TeklaStructures PART SUMMARY LIST Page: 1

Project name :Smart Green Structur Phase:

Date 23.06.2014

mark Profile length (mm) Q'ty Grade Area(m®) Unit(kg/m) Weight/EA(kg/m) Weight (kg/m)

PLS  L140*300*15 300.0 -1 55400 24.0 0.0 15.0 1200.0

PLE  L140%*300*15 300.0 48 55400 14.4 0.0 15.0 720.0

BL7 L140%*300%15 300.0 48 55400 14.4 0.0 15.0 720.0

PLE  L140*300*15 300.0 g0 55400 24.0 0.0 15.0 1200.0
Sub Total: 76.8 3840.0

PL1  L300*300*15 200.0 &0 55400 18.0 0.0 13.8 g28.0

PLZ  L300%*300*15 200.0 36 55400 10.8 0.0 13.8 496.8

PL3  L300%*300*15 200.0 g0 55400 24.0 0.0 13.8 1104.0

PL4  L300*300*15 200.0 48 55400 14.4 0.0 13.8 662.4
Sub Total: 67.2 3091.2

Total : 1l44.0 6931.2

12 22 4

g 28. &
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TeklaStructureas PART SUMMARY LIST Page: 1

Project name :Smart Green Structur Phase:

Date  23.06.2014

mark Profile length (mm) Q'ty Grade Area(m*®) Unit(kg/m) Weight/EA(kg/m) Weight (kg /m)

AN1 D22 519.8 L1 55400 0.0 0.0 1.5 144.0
Sub Total: 0.0 144.0

NUT1 HHGON£4-44 22.0 96 55400 0.0 0.0 0.2 19.2
Sub Total: 0.0 18.2

PL1E8 L330*310*10 300.0 12 55400 4.8 0.0 14.8 177.6
Sub Total: 4.8 177.6

PL15 L340%320%10 300.0 12 0.0 15.3 183.6

W51  PD44*11 11.0 96

0.1 9.6

9.6 534.0
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TeklaStructures PART SUMMARY LIST Page: 1

Froject name :Smart Green Structur Fhase:

Date 23.06.2014

mark Profile length (mm) Q'ty Grade Area(m®) Unit(kg/m) Weight/ER(kg/m) Weight (kg/m)

DBES Da2s 100.0 32 55400 0.0 0.0 0.4 12.8
Sub Total: 0.0 12.8

DF2 Tll2-20-20-200 400.0 g 55400 2.4 0.0 1g.3 146.4
Sub Total: 2.4 146.4

DP4 T165-20-20-200 400.0 1 55400 2.4 0.0 21.7 173.6
Sub Total: 2.4 173.6

BR1  U100*50*5 2686.5 32 55400 32.0 0.0 20.0 640.0
Sub Total: 32.0 640.0

Total : 36.8 972.8

J8 30. dHE DIEEIHe K 2ol =g &=

TeklaStructures PART SUMMARY LIST Page: 1
Project name :Smart Green Structur Phase:
Date 23.06.2014

mark Profile length (mm) Q'ty Grade Area(m*) Unit(kg/m) Weight/ER(kg/m) Weight (kg/m)
BR_polH200*200*8*12 4540.1 7 55400 37.1 49.9 226.5 1585.5
BR_polH200%200*8%12 4540.1 7 55400 37.1 49.9 226.5 1585.5
MB13 H200*200*g8+*12 3800.0 2 55400 g.8 49.9 189.6 379.2
MCS H200*200*8*12 3200.0 16 55400 59.2 49.9 159.7 2555.2
P24 H200*200*8*12 4540.1 2 55400 10.6 49.9 226.5 453.0
Sub Total: 152.8 855E8.4

Total : 152.8 6558.4

18 31. ¥ 2diols =g M=

TeklaStructures MAIN BOLT SUMMARY LIST Page 1
Project names :Smart Green Structur Phase
Date 23.06.2014

Size Hame length Q"ty

&5 18

50 64

&0 1920

992

70 128

75 288

110 16
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